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The  Michigan  Agricultural  College  maintains  a  college  extension  course 
of  reading  designed  especially  for  farmers,  gardeners,  fruit  growers  and 
stock  breeders.  This  course  is  open  to  all  who  are  interested.  The 
college  is  especially  earnest  in  its  desire  to  bring  the  college  nearer  to  the 
farmer  by  a  thorough  dissemination  of  the  latest  knowledge  relating  to 
agriculture.  We  invite  the  co-operation  of  all  progressive  farmers  in  this 
matter.  The  Farm  Home  Reading  Circle  offers  a  course  in  systematic 
reading  on  subjects  of  practical  interest  to  every  farmer.  The  expenses  of 
maintaining  the  course  are  paid  from  a  special  appropriation  by  the  State 
Board  of  Agriculture.  There  are  no  expenses  to  members  except  the 
purchase  of  books.  We  have  already  a  large  and  rapidly  increasing 
number  of  readers  and  the  enthusiasm  of  those  who  have  taken  up  the 
course  is  very  gratifying.    Send  a  postal  card  for  full  information. 

L.  G.  GORTON,  F.  B.  MUMFORD, 

President  of  the  College.  Agricultural  College,  Mich, 
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Farmers  are  beginning  to  appreciate  the  fact  that,  if  they  would  raise 
paying  crops  of  fruit  and  vegetables,  they  must  protect  them  from  their 
insect  and  other  parasites.  From  time  to  time  we  have  issued  short  bul- 
letins regarding  some  of  the  more  injurious  forms,  both  of  insects  and  dis- 
eases, but,  as  the  matter  is  scattered  through  a  dozen  or  more  bulletins 
and  reports,  and  as  our  increased  knowledge  of  their  life  histories  enables 
us  to  better  prescribe  for  them,  this  bulletin  upon  the  subject  has  been 
prepared. 

The  portion  relating  to  insects  and  the  remedies  for  them  was  written 
by  the  consulting  entomologist  of  the  Station,  G.  C.  Davis,  and  the  diseases, 
fungicides  and  spraying  machinery  are  considered  bv  the  horticulturist, 
3j.  E.  Tafi 

In  the  calendar  we  have  noted  some  of  the  more  common  fruit  and  gar- 
den crops,  and  the  insects  and  diseases  by  which  they  are  infested.  We 
have  also  endeavored  to  show  the  remedies  that  will  be  found  most  effica- 
cious against  them  and  the  times  at  which  they  should  be  applied.  The 
more  important  applications  and  the  ones  that  will  be  most  likely  to  be 
needed  are  printed  in  italics.  The  fruit  grower  will  have  to  judge  for 
himself,  however,  as  to  the  number  that  can  be  used  with  profit  In  some 
cases  and  for  some  of  these  crops  it  will  not  pay  to  spray  at  all,  while  in 
others  even  more  applications  will  be  desirable  than  have  been  indicated. 
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In  case  the  material  is  washed  from  the  plants  by  rain,  it  will  generally 
be  well  to  renew  the  application  at  once,  as  it  is  during  wet  weather  that 
there  is  the  greatest  danger  from  the  entrance  of  the  germs. 


FUNGICIDES. 

During  the  past  ten  years  there  has  been  a  great  increase  in  the  use  of 
various  materials  for  the  destruction  of  the  fungous  diseases,  with  which 
our  crops  are  infested.  Previous  to  1885,  flowers  of  sulphur  was  used  to 
some  extent  for  the  mildew  of  the  grape  and  the  rose,  but  today  the 
chemicals  used  in  the  preparation  of  fungicides  can  only  be  estimated  in 
hundreds  of  tons. 

The  material  most  commonly  used  is  sulphate  of  copper  or  "  bluestone," 
which  is  applied  either  as  a  solution  in  water  or  ammonia,  or  combined 
with  other  materials.  In  the  case  of  most  of  our  tree  fruits,  it  has  been 
found  that  a  strong  solution  of  copper  sulphate  in  water,  applied  before 
growth  starts  in  the  spring  will  destroy  the  spores  and  the  mycelium  of 
such  fungi  as  have  wintered  upon  the  outside  of  the  plants,  and,  by  the 
removal  of  this  source  of  infection,  there  will  be  less  danger  of  the 
appearance  of  the  disease  upon  the  foliage  when  it  developes.  A  weak 
solution  of  the  same  material  late  in  the  season  is  in  some  cases  desirable. 
Care  should  be  taken  that  the  dilution  is  sufficient  to  prevent  injury  to  the 
foliage.  Upon  the  naked  branches  it  can  be  used  at  the  rate  of  a  pound  to 
twenty-five  gallons  of  water,  but  upon  the  foliage  one  pound  to  two 
hundred  and  fifty  gallons  will  be  sufficiently  strong  and,  for  the  peach  and 
other  plants  with  a  tender  foliage,  one-half  that  strength,  or  a  pound  to 
five  hundred  gallons,  will  be  as  strong  as  it  will  be  safe  to  use.  The  clear 
solution  has  the  advantage  over  most  of  the  other  preparations  of  being 
cheaper  and  easier  to  prepare,  and  besides  it  does  not  spot  the  foliage  and 
fruit. 

As  it  is  used  today  the  Bordeaux  mixture  is  the  favorite  fungicide,  as  it 
is  very  effective  and  remains  for  a  considerable  length  of  time  upon  the 
foliage,  even  in  seasons  of  heavy  rains.  It  is  a  mixture  of  lime  and  copper 
sulphate  with  water,  as  a  result  of  which  the  copper  is  changed  into  the 
form  of  hydrated  oxide  of  copper.  This  is  insoluble  in  water,  and  as 
applied  to  the  plants  it  is  slowly  rendered  soluble  through  the  action  of 
the  carbonate  of  ammonia  of  the  air. 

If  a  plant  is  covered  with  this  material  soon  after  the  first  leaves  appear, 
any  spores  of  fungi  that  fall  upon  it  will  be  destroyed  as  they  germinate. 

It  will  then  only  become  necessary  to  keep  our  plants  covered  at  all 
times  to  ward  off  all  danger  of  attack.  While  this  will  be  impossible,  the 
nearer  we  are  able  to  approximate  to  this  condition,  the  smaller  will  be  the 
injury. 

While  the  lime  aids  in  holding  the  fungicide  upon  the  plants,  it  cannot 
be  applied  to  fruits  within  three  or  four  weeks  of  the  time  of  ripening,  and 
the  fact  that  it  renders  plants  unsightly  is  a  serious  objection  in  other  cases, 
so  that,  for  some  purposes,  the  adhesiveness  of  the  material  is  a  decided 
drawback  to  its  use.  Not  only  does  the  lime  spot  the  fruit  and  render  it 
unfit  for  food,  but  the  presence  of  the  copper  and  the  arsenites  which  are 
often  used  with  it,  may,  if  excessive  amounts  are  used,  make  it  positively 
dangerous  to  health. 
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For  all  such  cases  the  weak  copper  sulphate  solution  mentioned  above, 
or  some  of  the  ammonia  solutions  may  be  substituted.  The  ammonia  solu- 
tion of  copper  carbonate  has  many  friends,  for  use  at  this  time.  While  less 
efficient  than  Bordeaux  mixture,  or  the  copper  sulphate  solution  in  water, 
it  has  the  advantage  over  the  former  of  not  spotting  the  foliage.  The  cost, 
however,  is  considerably  more  than  for  either  of  the  other  preparation's. 
While  it  can  be  readily  prepared  by  the  dissolving  of  commercial  carbonate 
of  copper  in  ammonia  water,  and  the  dilution  with  the  proper  amount  of 
water,  the  cost  of  the  copper  carbonate  makes  it  rather  expensive.  A 
method  of  preparing  the  carbonate  of  copper  from  copper  sulphate  and 
carbonate  of  soda  is  given  under  "  Formulas,"  which  will  be  but  little 
more  trouble  and  will  reduce  the  cost  nearly  one-half.  As  thus  prepared, 
it  is  the  same  as  what  is  sometimes  called  "  Modified  Eau  Celeste." 

There  are  several  other  materials  that  are  sometimes  used  as  fungicides, 
but  none  of  them  equal  in  efficiency  those  named  above. 

CAUTIONS. 

In  the  use  of  fungicides  and  insecticides  the  following  precautions 
should  be  observed: 

L  Do  not  mix  the  copper  preparations  in  iron  or  tin  vessels;  always  use 
those  of  wood,  glass  or  earthen-ware.  The  valves,  piston  and  cylinder,  and 
preferably  all  parts  of  the  pump  with  which  the  material  can  come  in 
contact,  should  be  of  brass. 

2.  Do  not  add  Paris  green  to  ammonia  containing  solutions;  always  use 
lime  or  Bordeaux  mixture,  especially  upon  the  peach  and  other  trees  with 
tender  foliage. 

3.  When  lime  is  used,  slake  it  carefully  and  strain  through  burlap  or 
some  similar  material.  If  this  is  not  done  the  lumps  of  lime  will  be  likely 
to  clog  the  pump  or  nozzle. 

4.  Never  spray  with  arsenites  when  the  trees  are  in  blossom,  as  the  bees 
will  be  killed;  they  are  necessary  to  fertilize  the  flowers. 

5.  Study  carefully  the  nature  of  the  disease  or  insect  and  select  the 
remedy  that  is  most  likely  to  destroy  it  without  injuring  the  plant. 


COMBINED  INSECTICIDES  AND  FUNGICIDES. 

The  expenfee  of  the  fungicides  has  been  so  reduced  that  the  greatest 
expense  in  their  use  is  the  cost  of  application.  It  so  happens  that  for  the 
chewing  insects,  which  include  the  greater  part  of  those  that  injure  our 
crops,  the  arsenites  are  used.  At  the  time  our  trees  require  treatment  for 
this  class  of  insects,  we  also  need  to  apply  Bordeaux  mixture  for  the  fungi 
that  threaten  them.  Not  only  is  it  possible  to  combine  the  two  prepara- 
tions, and  thus  save  the  cost  of  making  one  application,  but,  each  will  be 
strengthened  by  it,  as  the  arsenites  can  be  used  stronger  without  danger 
of  injuring  the  foliage,  when  united  with  the  lime  of  the  Bordeaux  mix- 
ture, while  the  Paris  green  is  of  some  value  as  a  fungicide  and  will  make 
the  Bordeaux  more  effective. 

If  used  with  any  of  the  copper  solutions  it  should  only  be  upon  plants 
that  are  not  readily  injured,  and  then  only  in  very  small  amounts. 
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" '  The  results  obtained  from  the  union  of  kerosene  emulsion  with  Bor- 
deaux mixture  and  other  fungicides  are  far  from  satisfactory,  but  the 
extent  to  which  this  material  is  used  makes  it  of  minor  importance. 

In  the  preparation  of  the  combined  materials,  the  same  amount  of  the 
Paris  green  should  be  used,  whether  alone  or  combined  with  the  Bordeaux 
mixture,  although  a  considerably  larger  quantity  could  be  used  in  the 
latter  case,  without  danger  of  injury  to  the  foliage,  should  it  be  deemed 
necessary. 


Place  6  gallons  of  water  in  a  tub  or  barrel  and  hang  in  it  4  pounds  of 
pulverized  copper  sulphate,  in  a  burlap  or  other  coarse  sack.  Slake  the 
lime,  adding  water  only  as  fast  as  it  takes  it  up,  and  pour  together. 
Before  using  dilute  to  40  gallons.  Enough  lime  should  be  added  to 
neutralize  the  free  acid,  as,  if  this  is  not  done,  it  will  injure  the  foliage. 
To  test  this,  get  five  cents'  worth  of  ferro-cyanide  of  potassium  (yellow 
prussiate  of  potash)  at  a  drug  store,  and  place  in  a  small  bottle  of  water. 
Add  a  few  drops  of  this  solution  to  the  Bordeaux  mixture,  before  it  is 
diluted,  and,  if  it  turns  it  brown,  the  lime  is  deficient  and  more  lime 
should  be  added  until  the  ferro-cyanide  has  no  effect  In  order  to  be 
sure  that  a  sufficient  amount  of  lime  has  been  used,  a  small  quantity 
should  be  added  after  the  test  shows  a  sufficiency.  When  much 
Bordeaux  mixture  is  used  it  is  an  excellent  plan  to  make  up  a 
stock  solution,  which  can  be  diluted  as  used,  proceeding  as  follows: 
Dissolve  40  pounds  of  copper  sulphate  in  40  gallons  of  water,  and 
in  a  box  slake  40  or  50  pounds  of  lime.  These  can  be  kept  as  long  as 
one  desires.  When  needed,  measure  out  4  gallons  of  the  copper  sulphate 
solution  and  add  some  of  the  slaked  lime  until  no  change  in  color  can  be 
produced  by  the  test  given  above.  The  mixture  will  then  be  ready  for  use 
when  diluted.  The  strength  of  Bordeaux  mixture  can  be  varied  to  a  con- 
siderable degree.  The  above  formula  is  about  as  strong  as  we  care  to  use 
at  any  time,  and,  after  the  second  application,  it  is  our  custoih  to  reduce  it 
by  using  50  and  even  60  gallons  of  water  for  the  four  pounds  of  copper  sul- 
phate and  three  of  lime.  This  can  be  done,  with  no  apparent  loss  in  the 
efficacy  of  the  Bordeaux  mixture,  when  the  fungi  are  not  particularly 
troublesome,  and  when  several  applications  are  to  be  made  at  frequent  inter- 
vals. If  the  lime  is  fresh  and  a  proper  amount  is  added  after  it  has  been 
carefully  slaked,  there  is  no  danger  of  burning  the  foliage  with  Bordeaux 
mixture.  Another  desirable  feature  about  this  fungicide  is  that  Paris 
green  can  be  used  with  it,  thus  saving  one  application,  and  that  the  lime 
also  neutralizes  any  free  arsenious  acid  in  the  Paris  green  and  greatly 
lessens  its  caustic  effect.  For  all  fungous  diseases  of  plants,  such  as  mil- 
dews, rusts,  rots  and  blights,  in  which  either  the  spores,  or  the  body  of 
the  fungus  itself,  is  exposed  to  its  action. 


FUNGICIDE  FORMULAS. 


BORDEAUX  MIXTURE. 


Copper  sulphate  

Fresh  lime  (unslaked) 
Water  


4  pounds 
3  pounds 
40  gallons 
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Some  recommend  the  addition  of  four  pounds  of  molasses  to  the  lime 
after  diluting  it  with  water  and  before  mixing  with  the  copper  sulphate. 
This  remains  for  a  long  time  on  the  foliage  and  is  considered  very 
effective. 

COPPER  SULPHATE  SOLUTION. 

(A)  Copper  Sulphate     1  pound 

Water  :    25  gallons 

For  use  before  the  buds  open,  the  above  solution  is  easy  to  prepare  and  to 
apply.  It  should  not  be  applied  to  any  plant  after  the  leaves  burst,  as  it 
will  burn  the  foliage.  Its  action  is  equal  to  Bordeaux  mixture,  but  it  does 
not  seem  as  lasting. 

WEAK  COPPEB  SULPHATE  SOLUTIONS. 

(B)  Copper  Sulphate   1  pound 

Water  _   260  gollons 

(C)  Copper  Sulphate   1  pound 

Water     500  gallons 

We  have  been  much  pleased  with  the  results  obtained  from  the  above 
weak  solutions.  Formula  (B)  can  be  used  without  danger  of  injuring  the 
foliage  upon  all  except  the  most  tender  plants,  but  for  use  upon  the  peach, 
and  other  tender  plants  we  prefer  to  rely  upon  the  still  weaker  solution  as 
given  in  formula  (C). 

AMMONIAOAL  COPPER  CARBONATE. 

Copper  Carbonate     1  ounce 

Ammonia  enough  to  dissolve  the  copper 

Water   12  gallons 

Dissolve  the  copper  carbonate  in  the  ammonia  and  dilute  before  using. 
The  undiluted  solution  can  be  kept  in  glass-stoppered  bottles  for  some 
time.  The  strength  of  ammonia  water  generally  found  at  drug  stores  is 
20°  Baum6.  This  will  answer  as  well  as  the  22°  or  26°  which  are  generally 
recommended,  but  more  of  it  will  be  required  to  dissolve  the  copper,  about 
one  pint  being  necessary  for  each  ounce  of  the  carbonate. 

From  the  fact  that  copper  carbonate  as  sold  on  the  market  is  rather 
costly,  it  will  be  better  to  manufacture  it,  if  much  is  to  be  used.  For  this 
take 

Copper  Sulphate    2  pounds 

Soda  Carbonate  (sal-soda)  ...^  2J  pounds 

Dissolve  these  separately  in  about  two  gallons  of  water,  pour  together 
and  stir  thoroughly.  A  precipitate  of  copper  carbonate  will  form  and  sul- 
phate of  soda  will  remain  in  solution.  The  water  can  be  poured  off  and 
the  precipitate  dried  and  kept  indefinitely.  From  the  above  quantity  of 
copper  sulphate  and  soda  carbonate  about  one  pound  of  dried  carbonate  of 
copper  will  be  obtained.  It  is  often  used  without  drying,  however,  by 
adding  enough  ammonia  water  to  dissolve  the  copper  carbonate  and  dilut- 
ing'to  forty  gallons.    It  is  then  known  as  modified  eau  celeste. 
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POTASSIUM  SULPHIDE. 

Potassium  Sulphide  (liver  of  sulphide)   3  ounces 

Water   —  10  gallons 

This  solution  is  valuable  to  use  for  gooseberry  mildew,  as  it  in  no  way 
discolors  the  fruit  and  is  quite  harmless. 

Like  Bordeaux  mixture,  the  last  three  preparations  are  for  the  destruc- 
tion of  fungous  diseases,  and  they  should  not  be  relied  upon  to  destroy 
insects. 

INSECTICIDES. 
THE  AR8ENITE8 — PARIS  GREEN  AND  LONDON  PURPLE. 

There  is  little  difference  in  these  two  insecticides,  the  former  being  arse- 
nite  of  copper  and  the  latter  arsenite  of  lime.  The  London  purple  is  lighter 
in  weight,  mixes  more  readily  with  water  and  is  slightly  cheaper,  but  it 
burns  the  foliage  more  readily  than  Paris  green.  Each  of  them  contains 
a  small  amount  of  soluble  arsenic. 

As  a  Dust — The  arsenites  are  often  used  in  the  dry  form  with  lime,  plas- 
ter, or  flour.  About  the  best  rale  that  can  be  given  as  to.  the  proportion  to 
use  is  to  combine  them  so  that  only  a  very  faint  green  or  purple  tint  will 
be  seen  in  the  mixture.  This  will  make  the  poison  in  the  proportion  of 
one  part  to  one  hundred  or  one  hundred  and  fifty.  Care  should  be  used  to 
distribute  it  evenly  over  the  plants  and  not  apply  too  much.  Air  slaked 
lime  seems  preferable  for  the  diluent,  as  it  will  in  a  large  measure  prevent 
burning  of  the  foliage,  should  too  much  of  the  poison  be  applied.  On  low 
plants  this  method  is  quicker  and  easier  in  making  the  application  than 
when  applied  in  the  liquid  form. 

Mixed  with  Bran. — M^ny  insects,  when  hungry,  will  eat  sweetened  bran 
with  avidity.  Arsenic  is  mixed  in  the  bran  and  dropped  in  little  bunches 
where  wanted.  Great  numbers  of  grasshoppers  are  killed  in  this  way. 
Success  has  been  reported  with  climbing  cut  worms  in  the  same  way.  Of 
course  one  should  be  careful  of  stock  and  chickens  at  such  a  time. 

As  a  Spray. — One  pound  to  200  gallons  of  water,  or  3  ounces  to  every  40 
gallon  barrel  is  not  apt  to  burn  the  foliage  and  proves  effectual  on  leaf  - 
eating  insects.  Occasionally  unaccountable  injury  will  occur  ami  it  is 
always  safest  to  use  a  little  milk  of  lime  in  the  spraying  mixture  when  the 
Bordeaux  mixture  (which  already  has  the  lime)  is  not  used.  A  pound  or 
two  of  the  lime,  freshly  slaked,  to  each  barrel  of  the  mixture  is  sufficient. 
It  should  be  considerably  diluted  and  allowed  to  settle  or  else  strained  into 
the  barrel  through  burlap,  or  some  coarse  cloth,  before  using,  or  the  dirt 
and  impurities  will  clog  the  pump  and  nozzle  in  spraying.  This  lime 
forms  a  chemical  combination  with  the  soluble  arsenic  and  makes  it  insol- 
uble. In  this  condition  it  kills  insects  as  readily  as  the  soluble  arsenic, 
but  does  not  prove  harmful  to  plant  life.  Even  the  tender  and  susceptible 
foliage  of  the  peach  is  not  damaged  when  lime  is  used. 

As  a  Paste  with  lAme. — This  is  becoming  an  important  preparation  as 
a  means  of  protection  against  borers,  especially  the  peach  tree  borer. 
Make  a  whitewash  paste  of  the  lime  and  put  in  enough  of  the  poison  to 
slightly  tint  the  paste.  After  removing  dead,  loose  bark,  whitewash  the 
trunks  of  the  trees  the  last  of  May,  and  at  intervals  after  that,  as  needed. 
It  kills  the  young  borer  in  eating  through  the  outer  bark,  and  one  should 
be  sure  to  apply  as  low  on  the  trunk  as  the  borers  woijLjtjz(  ^  . 
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ARSENATE  OF  LEAD. 


This  is  a  preparation  of  arsenic  that  is  comparatively  new  in  insect  war- 
fare. It  is  a  poison  like  the  other  preparations  of  arsenic,  though  slower 
in  its  effect  on  insects.  The  important  features  that  commend  it  are,  it  is 
perfectly  harmless  to  the  foliage  of  trees  and  plants,  even  when  used  at  the 
rate  of  a  pound  to  a  few  gallons  of  water;  it  will  cling  to  the  foliage 
longer  through  heavy  rains,  and  it  is  lighter  in  weight  and  will  remain 
more  evenly  mixed  in  the  water  than  the  other  preparations. 

Arsenate  of  lead  is  not  generally  found  in  the  drug  stores,  but  the 
preparation  can  be  made  as  it  is  needed.  Mr.  Fernald  gave  us  the  first 
report  of  it  as  an  insecticide,  and  he  says:*  "A  convenient  way  to  prepare 
this  insecticide  is  to  put  11  ounces  of  acetate  of  lead  and  four  ounces  of 
arsenate  of  soda  into  a  hogshead  containing  150  gallons  of  water.  These 
substances  quickly  dissolve  and  form  arsenate  of  lead,  a  fine,  white  pow- 
der which  remains  in  suspension  in  water. 

"  It  is  highly  desirable  to  add  two  quarts  of  glucose,  or  if  that  cannot  be 
obtained,  two  quarts  of  molasses  to  each  15  J  gallons  of  water  used,  for  the 
purpose  of  causing  the  insecticide  to  adhere  to  the  leaves. 

"  The  experiments  with  this  insecticide  both  here  and  in  Maiden  last 
summer  indicate  that  it  will  remain  on  the  trees  for  a  long  time,  even  after 
quite  heavy  rains." 

In  Mr.  Fernald's  experiments,  and  in  other  experiments  following  his, 
one  pound  of  the  arsenate  of  lead  to  150  gallons  of  water  was  found  to  be  a 
mixture  too  weak  and  slow  to  be  effective  on  most  insects.  Mr.  Marlatt 
foundf  in  his  experiments  on  the  elm  leaf  beetle  (Oaleruca  xanthomelcena) 
that  the  arsenate  of  lead  gave  the  best  result  at  the  itete  of  from  50  to  75 
gallons  of  water  for  each  pound.  At  the  above  rate  this  compound  of 
arsenic  is  more  expensive  than  Paris  green  or  London  purple,  but  for  cer- 
tain insects  on  plants  with  tender  foliage  it  is  no  doubt  preferable  to  the 
other  two. 


This  is  a  common  and  well  known  remedy  for  soft  bodied  insects  that  do 
not  feed  by  chewing,  but  suck  the  sap  instead.  The  emulsion  is  cheap,  simple 
and  effectual.  It  is  made  of  soap,  kerosene  and  water — three  ingredients 
that  the  farmer  always  has  at  his  command. 

Soft  Soap  Formula. — Heat  a  gallon  of  soft  soap  until  it  becomes  liquid, 
then  take  from  the  fire,  add  two  quarts  of  kerosene  and  agitate  for  three 
or  five  minutes  so  thoroughly  that  the  soap  and  oil  will  become  perma- 
nently mixed;  that  is,  until  the  oil  will  not  separate  from  the  soap  either 
on  standing  or  when  diluted.  A  hand  force  pump  should  be  used  in  mak- 
ing the  emulsion.  Slow  pumping,  or  stirring  with  a  stick  or  spoon  will 
not  emulsify  the  soap  and  oil. 

The  emulsion  as  made  is  now  one-third  oil  and,  for  the  plants,  it  should 
be  only  one-fifteenth  oil,  so  it  will  need  four  times  its  own  bulk  of  water 
before  using.  In  other  words,  the  gallon  of  soap  and  two  quarts  of  oil 
will  make  seven  and  one-half  gallons  of  the  dilute  emulsion. 


*  Ball.  No.  M  of  the  Hatch  Experiment  Station  of  Massachusetts,  p.  6. 
f  Insect  Life."  VoL  VII,  No.  2,  p.  128. 
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If  the  emulsion  is  to  be  made  in  the  above  or  greater  quantity,  it  should 
always  be  made  with  soft  soap,  if  that  is  obtainable,  as  the  emulsion  is 
more  difficult  to  make  by  the  hard  soap  formula  where  more  water  is 
required. 

Hard  Soap  Formula. — To  two  quarts  of  water  add  one-fourth  pound  of 
hard  soap,  heat  to  the  boiling  point  and  when  the  soap  is  dissolved,  add 
the  pint  of  kerosene'and  proceed  as  in  the  soft  soap  formula.  This  is  one- 
fifth  oil  and  should  be  diluted  with  twice  its  own  bulk  of  water  before 
using. 


Where  diluted  or  emulsified,  this  preparation  has  some  very  good  insect- 
icidal  properties,  and  is  apparently  superior  to  the  kerosene  emulsion,  for 
certain  insects.  Always  use  the  crude  carbolic  acid  as  it  is  cheaper  and 
quite  as  effectual  as  that  which  is  refined. 

Carbolic  Acid  Emulsion. — Mr.  Slingerland*  has  been  experimenting 
quite  extensively  with  this  emulsion  on  the  cabbage  root  maggot  and  the 
formula  that  he  recommends  is  as  follows:  "  One  pound  of  hard  soap,  or 
one  quart  of  soft  soap,  dissolved  in  one  gallon  of  water,  into  which  one 
pint  of  crude  carbolic  acid  is  then  poured  and  the  whole  mass  agitated  into 
an  emulsion,  which  will  remain  in  this  condition  for  a  long  time.  In  treat- 
ing the  plants,  take  one  part  of  this  standard  emulsion  and  dilute  it  with 
30  equal  parts  of  water;  it  can  probably  be  used  stronger  without  injury 
to  the  plants.  If  the  emulsion  is  cold  and  semi-solid  use  several  parts  of 
warm  water  at  first" 

Carbolic  Acid  mixed  with  Soft  Soap  in  the  proportion  of  one  part  to 
sixteen  of  the  soap,  makes  a  wash  that  has  been  highly  recommended  for 
all  kinds  of  borers  and  for  scale  insects.  The  acid  may  be  made  into  an 
emulsion  and  used  as  a  spray  if  preferred,  making  the  emulsion  not  weaker 


Mixed  with  Water ;  at  the  rate  of  a  tablespoonf ul  to  two  gallons  of  water 
and  sprinkled  over  the  plants,  has  been  found  to  be  a  temporary  repellant 
for  some  insects. 

Carbolized  Lime  is  a  more  lasting  repellant.  It  may  be  made  by  slak- 
ing fresh  lime  with  carbolic  acid  in  the  water  at  the  rate  of  a  teacupful  of 
the  acid  to  each  bushel  of  the  lime,  or  by  slaking  the  lime  and  then  adding 
the  acid.  The  first  method  mixes  it  better,  but  appears  to  lose  part  of  its 
strength  in  the  heating.  Half  a  teacupful  of  the  acid  is  said,  by  those 
who  have  used  this  preparation  extensively,  to  be  sufficient  for  tender 
melon  vines  and  a  few  other  tender  plants. 


When  dissolved  in  water,  this  soap  makes  a  very  good  wash  for  trees 
and  destroys  many  soft-bodied  insects.  It  has  a  strong  odor,  and,  with  its 
insecticidal  ingredients,  it  is  superior  to  common  soap  in  making  emulsions. 

*  Bulletin  78  of  the  Cornell  Uuirersity  Ex  *eriment  Station,  p.  B3U. 


CRUDE  CARBOLIC  ACID. 


WHALE  OIL  SOAP. 
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PYRETHRUM  AND  BUHACH. 


As  these  powders  are  harmless  to  man  and  all  animals  that  breathe  by 
means  of  lungs,  they  are  valuable  to  us  at  times  when  other  remedies  can 
not  be  used.  The  two  substances  are  made  from  the  flowers  of  a  plant 
closely  related  to  the  chrysanthemum  and  daisy.  The  dried  flower  heads 
are  finely  ground  and  this  yellowish  powder  makes  our  buhach,  pyrethrum, 
Dalmatine  and  Persian  insect  powder  of  commerce.  There  is  compara- 
tively little  difference  between  the  buhach  and  pyrethrum,  except  that  they 
are  from  two  different  species  of  plants,  and  the  buhach  is  manufactured 
at  Stockton,  California,  by  the  Buhach  Manufacturing  Co.,  -  while  the 
pyrethrum  is  imported  from  Persia.  The  powder  has  a  volatile  oil  that 
readily  escapes  on  standing,  unless  confined  in  nearly  air  tight  vessels. 
For  this  reason  the  buhach  that  we  can  obtain  fresh  each  season  is  pre- 
ferable to  the  imported  powder. 

As  a  dry  powder  is  the  way  the  buhach  is  usually  used,  and  applied  by 
the  means  of  a  hand  bellows,  or  else  shaken  from  a  piece  of  muslin.  Its 
effect  on  insects  is  still  greater  when  applied  in  a  confined  place,  as  in  a 
tight  room  or  building. 

As  a  decoction  in  water,  it  is  fully  eaual,  if  not  superior,  to  the  powder 
dust  If  made  in  this  way,  about  a  tablespoonful  should  be  used  to  each 
gallon  of  water  (if  hot  water  can  be  used  all  the  better),  and  applied 
with  a  spray  pump. 


This  insecticide,  which  kills  by  suffocation,  is  used  by  the  horticulturist 
in  destroying  the  pea  and  bean  weevil,  ants  in  their  hills  and  woodchucks; 
by  those  who  store  grain,  for  the  grain  moths  and  weevils;  and,  by  the 
house  wife  for  the  clothes  moth,  carpet  beetle  and  similar  insects.  Last 
season  it  was  tried  by  several  persons  quite  extensively  on  plant  lice  and 
similar  insects  with  good  success.  It  seems  to  be  a  most  promising 
insecticide  in  many  ways. 

Bisulphide  of  carbon  is  procured  in  the  liquid  form,  but  upon  beina: 
exposed  a  short  time  to  the  air,  it  readily  changes  to  a  gas  and  quickly 
diffuses  itself  through  the  air.  For  this  reason  it  must  be  confined  in  a 
nearly  tight  jar,  box  or  building  to  keep  it  where  it  is  wanted  in  treating 
insects.  The  liquid  comes  in  tin  cans  of  from  one  pound  to  fifty  pounds 
each,  according  to  the  amount  desired.  The  best  plan  is  to  buy  of  some 
wholesale  druggist,  as  Edward  R.  Taylor  of  Cleveland,  Ohio,  or  some 
wholesale  firm  in  Chicago  or  Detroit.  It  is  seldom  kept  by  local  dealers, 
and  if  so  it  is  usually  worthless.  It  is  quite  inexpensive  when  bought  at 
wholesale. 

For  Grain  Insects  mid  Pea  and  Bean  Weevil — There  will  be  no 
danger  to  seeds  or  grain,  for  food  or  next  year's  seed,  in  pouring  the 
bisulphide  over  them  and  confining  all  in  a  tight  box  for  several  days.  The 
gas  is  much  heavier  than  air  and  will  quickly  settle  through  the  grain 
and  permeate  the  whole.  Even  the  odor  will  escape  in  a  few  hours  on 
opening  the  box  to  the  air.  Great  care  must  be  observed  in  keeping  all 
fire  ana  light  from  the  gas,  or  near  where  it  is  confined,  as  it  is  very 
inflammable,  and  explosive  when  ignited. 


BISULPHIDE  OF  CARBON. 
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SPEAYING 


PLANT. 


FIRST  APPLICATION. 


SECOND  APPLICATION. 


Apple  _  

(Scab,  codling  moth,  bud 
moth,  canker  worm,  tent 
caterpillar,  aphis.) 

Cabbage   

(Worms,  aphis, flea  beetle.) 

•Cherry    

(Rot,  aphis,  curculio,  slug, 
leaf  blight.) 

Currant  

(Mildew,  worms.) 

Gooseberry   

(Mildew,  worms.) 

Grape  

(Rot,  mildews,  anthrac- 
nose,  flea-beetle.) 

Peach,  Apricot  

(Rot,  curculio,  leaf  curl, 
mildew.) 

Pear  

(Leaf  blight,  scab,  slug, 
coaling  moth.) 

Plum   

(Curculio,  rot,  shot-hole 
fungus,  black-knot.) 

Potato  

(Blight,  beetles,  scab.) 

Quince   

(Leaf  and  fruit  spots, 
•lug.) 

Raspberry,  Blackberry.  . . 

(Anthracnose,  rust,  crick- 
et, slug,  gall. 


Strawberry 
(Rust.) 


Tomato  

(Rot,  blight.) 


Spray  before  buds  start, 
using  copper  sulphate  solu- 
tion. For  aphis  use  kero- 
sene emulsion. 

When  worms  are  first 
seen,  Paris  Qreen.  For  flea 
beetle,  plaster  or  tobacco 
dust. 

As  flower  buds  appear, 
but  before  they  open,  cop- 
per sulphate ;  for  aphis  use 
kerosene  emulsion. 

As  soon  as  worms  are 
found  on  lower  and  inner 
leaves,  Paris  green. 

As  leaves  open,  Bordeaux 
and  Paris  green. 

Before  buds  burst  spray 
with  copper  sulphate  solu- 
tion. 

Before  buds  swell,  copper 
sulphate  solution  and  Paris 
green. 

As  buds  start r  copper  sul- 
phate solution. 


Cut  and  burn  black  knot 
whenever  found.  Before 
buds  open  spray  with  cop- 
per sulphate  solution. 

Soak  seed  for  scab  in  cor- 
rosive sublimate  (2  oz.to  16 
gallons  of  water),  for  90 
minutes. 

Before  buds  open,  copper 
sulphate. 


Cut  out  galls,  crickets  and 
canes  badly  diseased  with 
anthracnose.  Before  buds 
open  spray  with  copper  sul- 
phate solution. 

Just  before  the  blossoms 
open,  Bordeaux  and  Paris 
green.* 

If  rot  or  blight  appears, 
Bordeaux. 


After  the  blossoms  have 
formed,  but  before  they 
open,  Bordeaux  and  Paris 
green. 

If  worms  reappear,  re- 
peat if  plants  are  not  head- 
ing. 

When  fruit  has  set  use 
Bordeaux  and  Paris  green.* 


If  they  reappear,  repeat, 
adding  Bordeaux  for  mil- 
dew and  leaf -spot. 

In  10-14  days  repeat  with 
both. 

When  first  leaves  are  half 
grown,  Bordeaux  and  Paris 
green. 

Before  blossoms  open, 
Bordeaux. 


Just  before  blossoms  open 
Bordeaux*  and  Paris  green. 


As  soon  as  blossoms  have 
fallen,  Bordeaux  and  Paris 
green.* 

When  beetles  or  their 
larvoe  appear,  Paris  green. 


When  fruit  has  set,  Bor- 
deaux and  Paris  green.* 


When  new  canes  appear, 
Bordeaux  and  arsenites. 


After  fruit  has  set,  weak 
copper  sulphate  solution. 


Repeat  if  disease  contin- 
ues. 
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CALENDAR. 


THIRD  APPLICATION. 


Within  a  week  after  blos- 
soms fall,  Bordeaux  and 
Pans  green. 


After  heads  form,  use  hot 
water  or  saltpeter  (a  tea- 
spoonful  to  gallon  of  water.) 

10-14  days  later  if  signs  of 
rot  appear,  repeat. 


If  worms  still  trouble, 
pyrethrum  or  hellebore. f 


10-14  days  later,  sulphide 
of  potass,  on  English  varie- 
ties. 

As  soon  as  fruit  has  set, 
repeat* 


As  soon  as  fruit  has  set, 
Bordeaux  and  Pariegreen.* 


Within  a  week  after  blos- 
soms fall,  Bordeaux  and 
Paris  green. 

10-12  days  later,  repeat. 


Repeat  whenever  neces- 
sary. 


10-12  days  later,  repeat. 


10-14  days  later,  repeat^ 


As  soon  as  berries  are  har- 
vested, Bordeaux  (if  to  be 
kept  longer). 

Repeat,  if  necessary. 


FOURTH  APPLICATION. 


10-14  days  later,  Bordeaux 
and  Paris  green. 


Repeat,  if  worms  reap- 
pear. Use  kerosene  emul- 
sion for  aphis. 

10-14  days  later,  weak  cop- 
per sulphate  solution. 


After  fruit  is  picked,  Bor- 
deaux. 


10-14  days  later,  repeat. 
10-14  days  later,  repeat. 

7-  12  days  later,  repeat. 

8-  12  days  later,  repeat. 


10-20  days  later,  Bor- 
deaux. 


When  blight  of  the  leaves 
is  accompanied  by  rot  of  the 
tubers,  Bordeaux. 


10-20  days  later,  Bor- 
deaux, . 


After  crop  is  gathered  re- 
move old  canes,  thin  new 
ones,  and  spray  with  Bor- 
deaux if  necessary. 

(Note— Young  plantations 
should  receive  Bordeaux  at 
the  time  of  the  2d  and  4th  ap- 
plications to  bearing  plants.) 


FIFTH  APPLICATION. 


10-14  days  later,  Bordeaux 
or  weak  copper  sulphate 
solution. 


If  mildew  persists  after 
crop  is  gathered,  Bordeaux. 


10-14  dayB  later,  if  disease 
is  present,  apply  weak  cop- 
per sulphate  solution. 

7-12  days  later,  repeat. 


10-16  days  later,  weak  cop- 
per sulphate  solution. 


10-20  days  later,  weak  cop- 
per sulphate  solution. 


Repeat  in  10  days,  if  ne- 
cessary. 


10-20  days  later,  weak  coo- 
per sulphate  solution,  if 
necessary. 

(Note — If  red  rust  ap- 
pears the  entire  stool  affect- 
ed should  be  grubbed  out 
and  burned.) 

(Note — Use  kerosene 
emulsion  for  aphides  when- 
ever present. 
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Enough  of  the  bisulphide  of  carbon  should  be  used  so  that  the  gas  will 
penetrate  thoroughly.  In  large  quantities,  at  least  one  pound  should  be 
used  to  each  twenty  cubic  feet  of  space.  If  the  box  is  not  tight,  more 
should  be  used. 

For  Ants,  make  a  small  hole  in  the  hill,  pour  in  a  teacupful  of  the 
bisulphide,  quickly  cover  with  clay  soil  and  pack  it  or  cover  for  a  few 
minutes  with  a  wet  blanket  and  then  remove  the  blanket  and  ignite  the 
gas. 

For  Woodchucks  saturate  a  ball  of  cotton  with  the  bisulphide,  roll  the 
ball  down  the  hole*and  close  the  latter  by  packing  earth  over  the  entrance. 

WHITE  HELLEBORE 

This  is  a  mild  vegetable  poison  which  is  sometimes  used  in  the  place  of 
the  arsenites.  It  may  be  used  either  in  the  powder,  by  dusting  over  the 
plants,  or  liquid  form,  at  the  rate  of  a  heaping  tablespoonful  to  two  gallons 
of  water,  and  applied  as  a  spray. 

TOBACCO  DECOCTION. 

For  some  insects  a  tea  made  of  tobacco,  or  refuse  stems,  at  the  rate  of 
one  pound  to  five  or  six  gallons  of  water,  is  highly  recommended.  Boiling 
water  may  be  turned  over  the  tobacco,  or,  better,  let  it  steep  a  short  time 
and  strain  when  cool. 

HOT  WATEB. 

This  is  a  remedy  which  is  simplicity  itself  and  needs  no  explanation  for 
preparation  except  that  most  insects  are  killed  by  it  at  a  temperature  of 
130  to  140  degrees.  The  foliage  of  some  plants  will  not  endure  heat 
much  greater  than  this,  while  such  plants  as  the  cabbage  will  endure  water 
raised  to  180  degrees  without  injury.  Where  insects  are  working  near  the 
surface  of  the  ground,  as  root  lice,  or  at  the  base  of  the  trunk,  as  the  peach, 
tree  borer,  water  is  often  used  boiling  hot  with  telling  effect  on  the  insect 
without  injury  to  the  tree. 


THE  DISEASES  OF  PLANTS. 

A  plant  may  be  considered  ia  a  diseased  condition  when  any  of  its  organs 
are  unable  to  properly  perform  their  normal  functions.  This  may  be 
brought  about  by  a  great  variety  of  causes,  many  of  which  are  beyond  our 
control,  such  as  extremes  of  temperature,  an  excess,  or  a  deficiency  of  mois- 
ture, an  improper  supply  of  food,  either  in  kind  or  amount,  or,  as  perhaps 
is  most  common,  by  the  work  of  either  insects,  fungi  or  bacteria. 

Much  can  be  done  by  the  grower  to  give  the  plants  a  suitable  location, 
soil  and  food,  and  this  will  do  much  to  keep  the  plants  in  health,  but  the 
influences  that  affect  the  nutrition  of  the  plants  are  by  no  means  all  of 
them  under  control,  and  the  conditions  that  in  one  season  may  give  good 
results  may  not  be  present  in  another. 

While  plants  that  are  growing  in  congenial  surroundings  are  less  subject 
to  the  attack  of  parasitic  fungi  than  those  that  are  suffering  for  lack  of 
them,  those  that  are  apparently  in  the  best  condition  to  withstand  the 
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attack  of  these  parasites  do  not  always  escape.  It  is  true,  however,  that  if 
they  are  abundantly  supplied  with  food  they  will  suffer  less  from  the  attack 
of  the  fungus  than  if  the  food  supply  is  short. 

So  far  as  is  now  known,  most  of  the  parasites  that  prey  upon  plants  are 
of  a  fungous  nature.  Fungi  are  a  low  order  of  vegetable  life  and  most  of 
them  obtain  their  sustenance  f  i  om  other  plants  or  animals.  In  case  their 
hosts  are  living  they  are  said  to  be  parasites,  but  if  the  food  comes  from 
decaying  organic  matter  the  name  saprophyte  is  applied  to  them.  The 
former  are  the  ones  that  cause  disease  in  plants,  although  the  saprophytes 
may  appear  in  living  plants,  feeding  on  the  tissues  that  have  been  destroyed 
by  the  parasitic  fungi  or  in  any  other  way. 

The  body  of  a  fungus  consists  of  a  mass  of  minute,  thread-like  tissue,  to 
which  the  name  of  mycelium  has  been  given.  These  may  be  found  either 
upon  the  exterior  of  plants,  in  which  case  they  send  short,  root-like  suckers 
down  into  the  tissues  below  and  thus  take  up  their  food,  or  they  may  pene- 
trate the  bodies  of  their  hosts,  where  they  suck  out  the  sap  from  the  cells 
and  cause  their  destruction.  While  most  common  on  the  leaves,  all  parts 
of  plants  are  subject  to  attack.  When  they  have  reached  a  certain  stage 
of  development,  arrangements  are  made  for  reproduction.  In  most  cases, 
a  number  of  short  branches  are  sent  out  upon  which  round  or  oval  spores 
are  formed,  the  number  in  most  cases  being  very  large.  These  spores  are 
distributed  by  the  wind,  and  in  various  other  ways,  and  if  they  fall  upon 
a  moist  place  on  a  plant  of  the  same  kind  a  germinating  thread  will  be  sent 
out  and  a  new  mass  of  mycelium  will  be  formed.  In  many  cases  only  a 
few  hours  will  elapse  from  the  time  the  spore  drops  from  its  stalk  until  it 
has  germinated  and  become  a  new  fungus.  These  summer  spores  cannot 
survive  great  changes  in  temperature  and  moisture  and,  to  carry  the  fungus 
over  winter,  another  form  known  as  winter  spores  is  developed*  by  most 
plants,  as  the  end  of  the  season  approaches.  These  as  a  rule  have  thick, 
firm  coverings,  and  are  often  buried  deep  in  the  tissues  of  the  plants. 

When  spring  approaches,  the  spores  escape  from  their  coverings  and  the 
life  of  the  new  crop  of  fungi  begins.  While  in  some  cases  the  mycelium 
survives  the  winter,  there  is  also,  in  most  cases,  a  crop  of  winter  spores  by 
which  the  disease  can  be  distributed  in  the  spring. 

While  the  same  conditions  do  not  favor  the  development  of  all  kinds  of 
fungi,  some  thriving  best  when  it  is  hot  and  dry  while  with  others  a  cool, 
moist  atmosphere  seems  most  favorable  to  their  development,  a  certain 
degree  of  moisture  is  necessary  for  the  germination  of  all  forms. 

The  fungi  cause  injury  to  the  plants  in  various  ways,  as  they  not  only 
rob  the  tissues  of  the  food  designed  for  the  ^nourishment  of  the  plant,  but, 
as  the  cells  are  ruptured,  a  large  amount  of  water  will  be  lost  by  evapora- 
tion from  the  tissues.  Oftentimes  a  large  amount  of  the  leaf  surface  of  a 
plant  is  involved,  and,  being  unable  to  perform  its  normal  functions,  the 
assimilating  powers  of  the  plant  are  weakened.  When  large  areas  of  new 
stems  are  involved,  the  drying  out  is  so  deep  that  the  circulation  is  nearly 
if  jy>t  quite  cut  off  and  it  may  result  fatally  to  the  plant 

A  few  of  the  fungi,  such  as  the  powdery  mildews,  live  upon  the  exteribr 
of  plants  and  can  be  readily  reached  by  fungicides,  but  the  great  majority 
of  them  penetrate  the  epidermis  on  germinating,  and  are  then  beyond  the 
reach  of  any  external  application.  For  all  such  inside  feeders,  or  endophytes, 
the  principal  means  at  hand  for  combatting  them  is  by  the  covering  of  the 
plants  with  some  material  that  will  destroy  the  spores  and  prevent  them 
from  sending  their  germ  tubes  into  the  plants.    Many  forms  of  fungicides 
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have  been  tried,  but  the  ones  that  have  been  found  most  efficacious,  are 
some  of  the  salts  of  copper. 

In  most  cases  nothing  more  can  be  done,  but  there  are  some  diseases 
which  work  in  such  a  way  that  much  can  be  done  to  prevent  their  spread, 
by  destroying  the  infected  portions.  When  this  cai^  be  done  without  too 
great  trouble,  considerable  good  will  be  done. 

The  bacteria  are  parasites  and  saprophytes  of  an  even  lower  order  than 
the  fungi.  They  are  extremely  minute,  being  so  small  that  they  can  only 
be  seen  with  the  highest  powers  of  the  microscope,  and  consist  each  of  a 
single  cell,  although  as  they  multiply  by  fission,  a  single  individual  sep- 
arating into  two,  they  often  remain  joined  together,  forming  a  sort  of  chain. 
Under  suitable  conditions  of  light  and  heat,  these  minute  organisms  cause 
rapid  fermentation  and  the  decomposition  of  nitrogenous  matter. 

A  GLIMPSE  AT  THE  TRANSFORMATIONS  AND  HABITS  OP  INSECTS. 

What  is  an  insect?  Most  people,  were  they  to  reply  to  this  question, 
would  say:  An  insect  is  a  small  creature  that  can  walk  and  fly  and  is 
found  everywhere.  Ask  a  student  who  has  studied  insects  more  closely 
and  he  will  tell  you  an  insect  is  a  small  animal  with  six  legs  in  the  adult 
stage,  which  has  a  distinct  head,  thorax  and  abdomen  that  are  held  together 
myely  by  muscles.  Further,  he  can  tell  us  that  an  insect  has  no  bony 
skeleton  like  the  higher  animals,  but  a  horny  covering  with  all  the  mus- 
cles, digestive  organs,  etc.,  inside  of  this  shell-like  armor.  By  this  defini- 
tion we  have  greatly  restricted  the  number  of  animals  in  our  class  of 
insects;  yet,  insects  proper,  if  they  could  be  counted,  would  undoubtedly 
outnumber  all  other  animal  life  on  the  earth,  even  including  man.  How 
essential  it  is  then  that  we  should  know  more  of  them  and  their  habits 
and  the  best  methods  for  their  control,  especially  when  they  destroy  so 
many  million  dollars  worth  of  property  annually. 


In  their  development,  most  insects  will  Jne  found  to  pass  through  four 
different  forms — the  egg,  larva,  pupa  and  imago. 


TRANSFORMATIONS. 


Fig.  1.— a,  6,  Eggs;  c,  d,  Larvae;  e,  Papa ;  /,  Imago. 


E 


The  Egg  (A  and 
B  of  Fig.  1).— We 
are  not  as  likely  to 
find  the  egg  as  we 
are  the  other  three 
stages,  because  in- 
sect eggs  are  usu- 
ally very  minute 
and  hard  to  find. 
There  are  '  some, 
though,  that  may 
easily  be  seen,  as  is 
the  case  with  *  the 
slender  white  eggs 
of  the  currant  saw- 
fly,  which  may  be 
found  in  the  spring 
by  examining  the 
central    ridge  on 
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the  under  side  of  the  new  currant  leaves,  well  in  toward  the  center  of  the 
bush.  Eggs,  when  placed  in  a  bnnch  on  leaves  or  twigs,  are  more  readily 
seen,  and  it  is  a  good  plan  to  crush  all  such  egg  clusters,  as  they  will  usu- 
ally prove  to  be  the  eggs  of  a  pest  rather  than  those  of  a  friend.  The  egg 
stage  with  most  insects  lasts  from  a  few  days  to  a  week  or  two,  though 
quite  a  number  remain  over  winter  in  this  stage. 

The  Larva  (plural  larvae).  In  this  immature  and  growing  stage  (C  and 
D  of  Fig.  1)  the  insect  is  a  voracious  feeder.  These  larvae  are  very  small 
when  they  first  hatch  from  the  egg  and  for  some  time  they  are  not  noticed; 
but  as  they  grow  larger  and  eat  more  they  are  more  conspicuous  and  their 
injury  is  proportionally  greater. 

Larvae  are  commonly  spoken  of  as  "  worms."  This  should  not  be,  for 
true  worms  such  as  the  angle  worm  and  tape  worm  are  not  insects  at  all, 
and  we  misuse  the  term.  There  are  names  by  which  different  forms  of  the 
larval  stage  are  recognized  that  are  perfectlv  appropriate  and  proper  to 
use.  For  instance,  we  speak  of  the  larvae  of  beetles,  which  work  in  the 
ground,  as  grubs;  the  larvae  that  bore  in  wood,  as  borers;  the  larvae  of  but- 
terflies and  months,  as  caterpillars,  and  of  some  moths  as  loopers  or 
Geometers;  the  larvae  of  the  two- winged  flies,  as  maggots  and  the  larvae  of 
saw  flies,  as  slugs. 

The  larval  period  varies  greatly  with  different  insects.  It  is  passed  by 
most  species  in  from  one  to  two  months  in  the  summer,  while  others  pass 
through  it  in  a  few  weeks  and  still  others  remain  as  larvae  over  winter,  or 
even  for  several  years  (as  some  of  the  borers)  before  passing  to  the  next 
stage. 


'  Fig.  2.— Transformation  of  Plant  Bog. 

The  Pupa  (plural  pupae).  (See  E  of  Fig.  1).  This  is  known  as  the 
chrysalis  with  the  butterfly,  and  with  some  insects,  as  the  unfledged  grass- 
hopper, the  nymph.'  It  is  a  condition  in  which  most  insects  are,  to  all 
external  appearances,  dormant  and  lifeless,  but,  inside,  there  is  a  great 
transformation  in  progress,  which  will  soon  change  the  ugly  caterpillar 
into  a  beautiful  butterfly  and  the  maggot  into  a  fly.  Sometimes  the  larva 
builds  a  fine  silken  cocoon  in  which  to  pupate,  sometimes  it  merely  draws 
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some  leaves  around  itself  and  sews  them  together  for  the  same  purpose, 
though  usually  it  makes  a  cell  in  the  earth  below  the  surface  and  trans- 
forms in  it.  The  length  of  time  in  this  stage  is  quite  variable,  as  they 
often  remain  thus  a  large  share  of  the  year,  including  winter. 

The  Imago  (F  of  Fig.  1)  or  perfect  insect — This  is  the  stage  in  which 
we  most  often  recognize  insects.  .  It  is  short  in  comparison  with  the  other 
three  stages,  lasting  only  a  day  or  two  with  some,  but  long  enough  to 
enable  them  to  lay  eggs  for  a  succeeding  generation  or  bring  forth  their 
young  alive.   Insects  never  grow  in  this  stage. 

Such  is  said  to  be  a  complete  transformation  (see  Fig.  1)  or  one  where 
each  stage  is  entirely  different  from  the  others.  Locusts,  grasshoppers 
and  bugs  may  be  said  to  have  an  incomplete  transformation  (see  Fig.  2), 
as  their  different  stages  of  growth  are  quite  similar  after  leaving  the  egg. 
As  such  an  insect  grows,  it  becomes,  at  times,  too  large  for  its  skin  which 
then  bursts  along  the  back,  allowing  the  insect  to  crawl  out,  a  new  and 
larger  skin  growing  in  its  place.   With  the  last  moult  comes  the  wings. 

HOW  INSECTS  BREATHE. 

Insects  do  not  breathe  by  means  of  lungs  as  do  the  higher  animals. 
They  breathe  through  minute  openings  that  are  scattered  in  various 
places  over  the  body.  From  these  openings  run  minute  tubes  that  carry 
the  air  inside  to  the  blood.  Not  only  is  their  manner  of  taking  air  differ- 
ent, but  substances  that  they  breathe  may  affect  them  readily,  while  ani- 
mals with  lungs  are  not  affected  at  all.  Thus  it  is  that  our  pyrethrum 
and  buhach  so  readily  affect  insects,  while  to  us  it  is  perfectly  harmless. 
It  is  not  the  dust  which  affects  them,  but  some  volatile  principle  in  the 
oil  that  probably  attacks  the  nervous  system,  as  it  throws  insects  into 
spasms  as  soon  as  it  is  breathed.  Hellebore  will  affect  insects  in  the 
same  way,  though  it  is  not  as  likely  to  be  fatal  as  the  others. 

DIFFERENT  METHODS  IN  FEEDING. 

There  are  two  methods  by  which  insects  secure  their  food,  by  chewing 
and  by  sucking.  Those  which  chew  their  food  masticate  it  in  very  much 
the  same  way  that  we  do,  except  that  their  jaws  and  other  mouth  parts 
move  sidewise  instead  of  up  and  down.  To  the  chewing  class  belong  the 
greater  number  of  insects.  All  caterpillars,  such  as  the  tent  caterpillar, 
canker  worm,  peach  tree  borer,  codling  moth  and  bud  worms;  all  beetles, 
as  the  potato  beetle,  apple  tree  borers,  grape  vine  flea  beetle,  striped 
cucumber  beetle  and  plum  curculio.  All  grasshoppers,  locusts  and  crick- 
ets, and  many  others  of  less  importance,  belong  to  this  class.  For  these 
insects  we  apply  poisons  to  the  parts  of  the  plant  on  which  they  feed  and 
they  will  soon  eat  enough  of  the  poison  to  kill  them.  Of  the  poisons 
taken  by  eating,  the  arsenites  are  the  best,  if  they  can  be  applied  without 
danger  to  ourselves,  because  they  are  the  most  deadly  and  certain. 
Hellebore  is  also  an  internal  poison,  but  milder  and  slower  to  act  than 
the  arsenites. 
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The  second  class  of  insects,  those  that  feed  by  sucking,  are  not  so 
numerous,  but  are  more  difficult  to  control.   The  arsenites  have  no  effect 

on  this  class  of  insects.  Let  us  watch  a  familiar 
example,  the  mosquito,  that  we  may  see  why  the 
arsenites  do  not  affect  it.  When  the  mosquito 
i  alights  on  the  hand,  it  presses  its  pointed  beak 
close  to  the  skin  and  then  runs  down  a  set  of  hair- 
like needles  inside  of  this  hollow  beak  and  these 
pierce  the  skin.  Then,  without  changing  the  beak, 
the  blood  is  drawn  through  it  from  the  puncture 
to  the  stomach.  Even  if  the  hand  were  covered 
with  Paris  green,  the  mosquito  would  not  get  a 
particle  of  the  poison  in  sucking  the  blood,  as 
the  two  are  entirely  separate.  The  conditions 
are  the  same  with  a  large  number  of  flies,  to  which 
order  the  mosquito  belongs,  and  with  the  whole 
order  of  bugs,  such  as  the  brown  squash  bug, 
yellow  lined  currant  bug,  bed  bug,  lice  on  stock, 
plant  lice  and  scale  lice.  The  head  and  beak  of 
a  plant  bug  are  shown  in  the  accompanying  cut 
(Fig.  3),  with  the  needle-like  parts  drawn  from 
the  tube. 

We  now  see  why  it  is  that  some  other  insecticide  besides  the  arsenites 
must  be  used  to  kill  these  insects.  They  must  be  killed  by  bringing  some 
substance  in  contact  with  them,  and  many  of  our  remedies  such  as  kero- 
sene emulsion,  hot  water,  carbolic  acid  emulsion,  whale  oil  soap  and 
pyrethrum  are  our  only  means  of  protection.  The  kerosene  and  carbolic 
emulsions  are  especially  useful  as  they  are  very  penetrating.  All  of  this 
last  list  of  remedies  must  come  in  direct  contact  with  the  insect  to  affect 
it,  and  this  is  one  great  reason  why  these  remedies  are  so  often  reported  a 
failure. 


Fig.  8.— Head  and  Beak  of  Plant 
Bag. 


FUNGOUS  DISEASES  OF  THE  APPLE. 
APPLE  SCAB  (Fugicladiwn  dendriticum.  Fekl.) 

This  is  one  of  the  most  destructive  diseases  of  the  apple  as  it  attacks 
both  foliage  and  fruit,  and,  although  it  is  more  injurious  to  some  varieties, 
and  in  some  seasons,  than  others,  it  seldom  fails  to  show  itself  to  some 
extent.  It  is  generally  called  "  apple  scab,"  but  in  some  sections  it  is 
known  as  the  "clack  spot "  upon  the  fruit,  and  leaf  blight  and  sometimes 
leaf  mildew  when  upon  the  foliage. 

It  generally  shows  itself  first  upon  the  foliage  as  small,  olive  green, 
velvety  spots.  These  enlarge  and  several  may  run  together  and  thus 
involve  a  large  portion  of  the  leaf.  Although  most  common  upon  the 
upper  surface,  they  are  often  found,  when  the  attack  is  severe,  upon  the 
under  side,  and  may  even  extend  to  the  leaf  stem,  and  the  young  shoots. 
The  tissues  attacked  are  destroyed,  and  soon  turn  brown  and  dry  up; 
when  upon  the  leaf  the  discolored  portion  drops  out,  and  in  severe  cases 
the  entire  leaf  falls* 
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The  greatest  injury  follows  when  the  fungus  shows  early  in  the  season 
upon  tne  fruit,  especially  if  the  blossom  stems  are  attacked.  They 
are  small  and  delicate,  and  a  very  small  fungous  spot  will  serve  to 
girdle  and  destroy  them.  The  spring  of  1892  seemed  to  promise  a  large 
crop  of  apples,  as  the  trees  blossomed  full,  but  heavy  and  continuous 
rains  occurred  while  the  fruit  was  in  blossom,  and  not  only  caused  an 
imperfect  fertilization  of  the  flowers  and  a  failure  to  set,  but,  the  condi- 
tions being  favorable  for  the  development  of  the  apple-scab  fungus,  most 
of  the  others  were  so  badly  attacked  that  they  soon  dropped,  or  rotted  upon 
the  trees. 


Fif .  4.  8eotlon  through  a  scab  spot,  a,  spore  (oonidinm) ;  6,  hypha  or  supporting  thread ;  c,  mycelium, 
or  plant  body  of  tangos;  d.  epidermis  of  apple;  e,  oells  of  apple;/,  spores  greatly  magnified:  *gt  &, 
spores  germinating* 

When  they  first  appear,  the  scab  spots  upon  the  fruit  are  about  the  same 
as  upon  the  foliage,  out,  later  on,  the  cells  that  have  been  destroyed  take 
on  a  brownish-white  appearance,  while  a  dark-green  circle  surrounds  them 
in  which  the  fungus  is  still  at  work,  and  from  which  it  constantly  extends 
to  the  surrounding  tissues,  checking  the  growth  of  the  affected  parts,  and 
often  causing  the  fruit  to  crack.  During  hot,  dry  summers  the  fungus 
seems  to  rest,  but  if  the  season  is  moist  the  spread  is  rapid  and  the  injury 
is  often  very  great.  It  is  estimated  that  in  some  States  the  loss  ranges 
from  one-sixth  to  one-fourth  of  the  crop,  often  reaching  a  half-million 
dollars. 

Not  only  is  the  development  of  the  fruit  stopped,  if  it  is  not  prevented 
altogether,  but  the  injury  to  the  foliage  is  so  great  that  the  tree  can 
neither  develop  the  fruit  it  does  set,  nor  form  fruit  buds  for  the  next 
year's  crop.  The  microscopical  structure  of  this  fungus  is  shown  in 
Fig.  4. 

In  1889  careful  experiments  with  various  fungicides  were  made  and  it 
was  demonstrated  that,  with  a  comparatively  small  expense  for  labor  and 
materials,  nearly  ninety  per  cent  of  the  fruit  would  be  free  from  scab, 
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Fig.  5.  Apples  sprayed;  1, 2  and  S  show  the  gxades  of  fruit  obtained. 
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while  without  the  use  of  fungicides  the  proportion  of  scabby  fruits  was 
nearly  as  great.  Had  the  spraying  been  commenced  earlier,  as  we  now 
know  to  be  desirable,  even  better  results  would  have  been  obtained. 

The  experiments  conducted  in  1893  by  Prof.  Lodeman  of  the  Cornell 
Experiment  Station,  show  conclusively  that  fungicides  can  be  applied  with 
profit  to  many  varieties  for  apple-scab. 

By  the  use  of  Bordeaux  mixture  and  Paris  green,  the  number  of  first- 
class  apples  was  more  than  three  times  as  great  as  when  the  trees  were 
unsprayed,  while  the  weight  or  measure  of  a  given  number  of  fruits 
showed '  that  the  spraying  allowed  them  to  attain  a  much  larger  size,  and 
thus  the  total  jrield  was  considerably  increased. 

The  illustrations  show,  in  a  very  satisfactory  manner,  the  results  obtained 
by  Prof.  Lodeman,  Fig.  5  being  the  relative  number  of  first,  second  and 
third-grade  fruits  obtained  from  King  trees  sprayed  six  times  with  Bor- 
deaux mixture,  while  Fig.  6  shows  the  number  of  fruits  in  the  same  grades 
from  unsprayed  trees. 

As  a  treatment  for  the  apple-scab,  we  would  recommend  that  the  trees 
be  thoroughly  sprayed  with  copper  sulphate  solution,  before  the  growth 
starts  in  the  spring.  This  should  be  repeated  with  Bordeaux  mixture  as 
soon  as  the  blossoms  have  fallei^  Especially  if  the  season  is  a  wet  one, 
from  two  to  three  more  applications  will  be  necessary  to  produce  the  best 
results.  The  addition  of  Paris  green  to  the  second  and  third  applications, 
will  hold  in  check  the  codling-moth  and  canker- wottn. 

BIPE-BOT  OB  BITTER-ROT  OF  TELE  APPLES  {Olceotporium  frucHgenun^  Berk.). 

The  disease  which  has  been  commonly  spoken  of  as  bitter-rot  from  the 
unpleasant  taste  it  gives  the  fruit,  is  also  known  as  ripe-rot.  The  spots 
turn  brown  and,  later  on,  the  surface  becomes  dotted  with  black  pimples. 
Like  other  fungi  of  the  same  genus,  it  can  be  held  in  check  by  the  use  of 
fungicides.  Wherever  the  disease  is  troublesome  it  can  only  be  guarded 
against  by  early  and  repeated  applications,  as,  if  the  spores  once  gain 
entrance  to  a  fruit,  the  spread  of  the  disease  through  the  tissues  cannot  be 
prevented.  The  treatment  required  for  apple-scab  will  suffice  for  this 
disease,  and  no  extra  expense  will  be  required. 

BLACK-ROT  (Sphceropgi*  malorum,  Berk.). 

While  this  disease  resembles  the  ripe-rot  in  some  respects,  it  differs  in 
the  fact  that  it  often  appears  upon  partially-grown  fruit.  The  spots  show 
as  discolored,  rotten  specks,  at  any  point  on  the  surface  of  the  fruit,  but 
are  most  common  near  the  stem.  While  they  may  be  of  small  size 
when  first  seen,  they  often  spread  over  the  whole  surface.  The  part  first 
attacked  soon  becomes  black  in  color  and  minute  pustules  make  their 
appearance,  and  gradually  extend  over  the  diseased  portions,  rupturing  the 
epidermis  in  concentric  circles.  The  flesh  beneath  will  be  found  moder- 
ately dry  and  of  a  brown  color,  with  streaks  or  blotches  of  a  darker  color 
scattered  through  it  The  spores  are  developed  within  the  pustules  upon 
stout  stalks  and  are  more  broadly  oblong  in  shape  and  larger  than  most 
spores.  The  mycelium  of  the  fungus  spreads  through  the  tissues  and 
destroys  them. 

So  far  as  is  known,  there  is  no  remedy  that  will  prevent  this  disease, 
but  the  use  of  the  copper  compounds  will  certainly  lessen  the  injury.  The 
diseased  fruit  should  also  be  destroyed. 
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APPLE-BUST  (Qymnosporangium  macroptu,  Lk.). 

This  at  times  proves  quite  troublesome  upon  the  foliage.  It  is  believed 
that  one  stage  of  this  disease  is  passed  in  the  so-called  cedar-apples  of  the 
red  cedar  and  that  the  orange-colored  spores  of  that  fungus  can  convey  the 
disease  to  the  foliage  of  our  apple-trees.  As  a  preventive  the  red  cedar- trees 
near  apple  orchards  should  be  destroyed,  if  the  disease  is  troublesome. 

Although  there  have  been  no  experiments  that  prove  the  fungicides  to 
be  effectual  against  this  disease,  it  is  not  likely  that  the  spores  can  gain 
entrance  if  the  leaves  of  our  apple  trees  are  kept  well  covered  with  Bor- 
deaux mixture,  as  is  desirable  against  the  other  diseases. 

In  addition  to  the  above  diseases  the  following  are  sometimes  trouble- 
some: 

Twig  Blight  (Bacillus  amylovorus,  Burr.),. which  is  similar  to  the 
fire  blight  of  the  pear,  but  seldom  spreads  over  the  trees;  Powdery  Mil- 
dew ( Podosphcera  oxycanthce  (D.  C),  De  By.),  which  is  moBt  injurious  to 
seedlings  in  the  nursery,  but  sometimes  is  troublesome  upon  orchard  trees. 
It  is  quite  similar  in  structure  to  the  powdery  mildews  of  the  cherry  and 
gooseberry,  and  the  copper  compounds  will  control  it;  Leaf  Spot  (Phyh 
losticta  pirina,  Sacc.)  is  also  given  as  injurious  to  the  foliage  and  Fruit 
Spot  (Phyllachora  pomigena  (Schw.),  Sacc.)  which  has  been  noted  in 
some  sections  upon  the  fruit 


INSECTS  OF  THE  APPLE 


BORERS  IN  THE  TRUNK  AND  BRANCHES. 

There  are  quite  a  numbers  of  borers,  that  burrow  in  the  trunk  and 
branches  of  the  apple  tree.  The  more  common  are  the  Bound-headed 
Borer  (fig.  7)  and  the  Flat  headed  Borer  (fig.  8).  The  former  is  said  to 
live  three  years  in  the  wood  as  a  grub  and  to  bore  in  perfectly  green  wood. 
Consequently  each  grub  of  this  species  is  more  destructive  than  those  of 
the  flat  headed  borer,  which  are  usually  more  numerous,  but  live  only  one  year 
in  the  tree  as  a  borer  and  prefer  sickly  or  newly  planted  trees  for  their  attack. 
The  imago  of  both  borers,  deposits  its  eggs  in  June  and  early  July,  on 
the  bark  of  the  trees,  usually  in  crevices  or  under  rough,  loose  pieces, 
near  the  ground,  but  sometimes  on  the  smooth  bark  of  the  limbs. 


ii,  _ 


Fig.  8.— Round  headed  Apple  Tree  Borer,  Haperda  Candida,  a,  larra ;  6, 
papa;  c,  beetle. 


Fig.  7.— Flat  Headed  Apple 
Tree  Borer,  CKryaobothrU 
ftmorata  Fabr.  a,  larra;  o, 
beetle. 
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Remedy. — Borers  are  a  difficult  class  of  insects  to  deal  with,  as  digging 
them  out  after  they  have  entered  a  tree  is  a  treatment  too  severe  to  be 
practiced  if  it  can  be  avoided.  The  best  success  is  found  in  the  use  of  a 
repellant,  or  some  form  of  a  mechanical  coating  at  the  time  the  eggs  are 
laid.  The  carbolic  add  and  soft  soap  wash  and  arsenated  lime  as  apaste 
or  whitewash  are  the  two  most  likely  to  give  satisfactory  results.  Which- 
ever is  used,  the  application  should  be  made  early  in  June  and  a  second 
three  weeks  or  a  month  later,  first  clearing  off  the  rough,  loose  bark. 

In  applying  either  of  these  remedies,  a  scrub  brush  does  the  best  work 
in  covering  the  bark,  as  it  pushes  the  material  into  the  crevices  where  the 
borer  usually  deposits  the  eggs. 


THE  OYSTER-SHELL  BABE  LOUSE  {HytUatpU  pomorum  Bon.). 

Very  few  orchards  in  Michigan  are  free  from  this  pernicious  little  sap 
sucking  scale.  While  it  is  attached  to  the  bark,  all  that  we  see  of  the 
louse  is  the  minute  scale-like  covering  which  it  secretes  over  itself.  Upon 
lifting  the  scale,  the  louse  or  its  eggs  can  be  seen  by  the  aid  of  a  Fens. 
From  fifteen  to  one  hundred  eggs  remain  over  winter  under  each  scale. 
In  May  or  early  June,  these  eggs  hatch  into  minute  yellow  lice  that  soon 
leave  the  shell  and  enjoy  a  me  of  freedom  for  a  few  days,  when  they 
become  permanently  located,  insert  their  beak  for  the  sap  on  which  they 
feed,  and  soon  begin  to  secret  a  shell  of  wax  over  themselves,  never  to 
leave  it  again.  By  August  the  female  has  filled  her  shell  with  eggs  and 
dies,  the  eggs  remaining  in  the  shell  over  winter. 


Fig.  9.— Oyster-shell  Bark  Loose;  2,  young  louse  magnified;  3.  secreting  wax  covering;  5  and.  6, 
loose  withootfscale ;  7,  loose  in  scale,  underside;  9f  scales  on  bark,  natural  size. 

Remedy. — Scrub  the  trees  with  carbolic  acid  and  soap  mixture  in  the 
spring  or  spray  with  kerosene  emulsion  in  May  when  the  young  lice  are 
running. 


Digitized  by 


Google 


24 


STATE  AGRICULTURAL  COLLEGE. 


CANKER  WORMS* 


Apparently  the  worst  insect  of  the  apple  orchards  for  the  past  few  years 
has  been  the  canker  worm.  Many  people  have  fonnd  the  leaves  in  the 
orchard  turning  brown  and  disappearing  almost  as  soon  as  the  trees  are 
through  blossoming.  This  is  the  work  of  canker  worms.  If  one  of  the 
limbs  is  jarred  as  soon  as  the  work  is  noticed,  many  looping  caterpillars, 
such  as  are  seen  in  the  cut,  will  often  suspend  themselves  ih.  mid  air,  or  drop 
to  the  ground  by  a  thread  which  they  spin.  These  Geometers,  or  measuring 
worms,  enter  life  from  the  egg  at  the  time  the  leaf  is  unfolding  and  develop 
very  rapidly.  They  eat  but  little  while  small,  and  for  this  reason  their 
work  is  not  noticed  until  they  are  nearly  grown,  when  they  are  ravenous 
feeders.  They  very  soon  leave  the  tree  and  enter  the  ground  to 
change  to  a  moth  that  will  lay  eggs  for  the  next  year's  generation.  Part 
of  these  moths  appear  late  in  the  fall,  and  lay  their  eggs,  but  the  greater 
share  of  them  wait  until  the  following  spring.  The  female  is  wingless, 
and  must  crawl  up  the  tree  to  deposit  her  eggs.  Many  have  taken  advan- 
tage of  this  peculiarity  and  placed  tarred  bands  around  the  trunks,  or  tin 
collars,  sloping  so  that  she  cannot  crawl  over  them,  and  thus  prevent  egg- 
laying.  Bands  of  wool,  such  as  are  used  for  climbing  cut  worms,  will  prob- 
ably serve  the  purpose  even  better,  as  it  will  not  mat  or  harden  with  moist- 
ure.  It  should  be  made  tight  to  the  trunk,  but  left  loose  outside. 


Fig.  10  A.— Canker  worm,  a,  male  moth ; 
b,  female  moth. 


Fig.  10  B.— Canker  worm,  a, 
larval,  natural  size :  £>,  eggs 
natural  due  and  enlarged. 


Remedy. — The  means  of  prevention  just  given  are  very  good  ones,  but 
if  the  trees  are  given  a  thorough  spraying  with  Paris  green  at  the  first 
notice  of  the  canker  worms,  there  need  be  little  trouble  in  controling  them. 
By  a  careful  search  on  the  young  leaves  near  the  ends  of  the  twigs,  the 
small,  slender,  dark  brown  loopers  may  be  found  before  the  trees  blossom. 
They^  are  then  young  and  have  done  comparatively  little  harm.  This  is 
the  time  when  Bpraymg  is  a  success.  Where  so  many  fail  with  spraying 
is  in  waiting  too  long  before  applying  the  remedy.  One  may  be  almost 
certain  of  finding  the  canker  worms  the  second  year  if  they  have  appeared 
in  an  orchard. 

CLIMBING  OUT  WOBMS. 

In  the  fruit  belt  along  the  shore  of  Lake  Michigan  and  on  sandy  soil 
in  other  parts  of  the  State,  climbing  cut  worms  are  frequently  the  most 
dreaded  of  the  orchard  pests.  They  appear  early  in  the  spring  while  the 
leaf  buds  are  opening  and  come  in  such  great  numbers  that,  if  one  is  not 
prepared  to  stop  their  work  at  once,  they  denude  whole  orchards  in  a  few 
days'  time.  The  cut  worms  hide  in  the  ground  near  the  surface  during 
the  day,  and  are  found  in  the  trees  only  at  night,  when  they  feed.  They 
climb  straight  to  the  top  and  leave  the  lower  limbs  until  the  last,  so  that 
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they  make  the  tipper  part  appear  dead,  while  the  lower  part  will  be  in 
blossom.  Where  the  buds  are  eaten,  the  fruit  and  much  of  the  foliage  is 
destroyed  for  the  season  and  sometimes  the  trees  are  killed. 

There  are  several  species  of  cut  worms  that  have  this  habit  of  climbing 
trees  and  feeding  on  the  buds.  A  figure  of  one  of  these  in  three  of  its 
different  stages  will  give  an  idea  of  the  appearance  of  all  of  them.  When 
a  cat  worm  is  full  grown  it  measures  from  an  inch  to  an  inch  and  three- 
quarters  in  length  and  is  very  plump.  It  Chen  ceases  feeding,  buries  itself 
in  the  ground  and  transforms  to  a  pupa  as  is  shown  at  Fig.  11,  c. 
In  this  quiet  stage  it  remains  until  July  or  August,  sometimes 
until  the  following  spring,  when  it  hatches  out  into  a  dingy  moth, 
resembling  closely  the  one  shown  at  b.  The  moth  does  not  eat  as 
the  caterpillar  did,  but  merely  sups  sweets  from  the  flowers  at  night, 
resting  in  some  secluded  place,  as  did  the  cut  worm  by  day.  At  this  time 
the  moths  mate  and  the  female  soon  lays  a  number  of  eggs,  perhaps  from 
60  to  200,  arid  then,  as  her  mission  is  done,  she  soon  dies.  The  eggs  are 
deposited  somewhere  near  the  trees,  or  on  the  leaves,  so  that  when  the 
young  cut  worms  hatch  in  the  early  spring,  they  will  not  have  to  go  far  to 
secure  a  good  supply  of  food  The  young  cut  worms  grow  rapidly  and 
soon  are  matured  to  again  go  through  the  same  cycle  of  life  that  their 
ancestors  did. 


a  b  o 

Fig.  11. — Climbing  Cot  Worm;  a,  larra;  6,  moth;  c,  papa. 


Remedies. — Fruit  growers  in  the  regions  where  the  climbing  cut  worms 
are  most  troublesome  find  good  protection  in  the  use  of  a  wool  band  tied 
around  the  trunk  of  the  tree.  The  band  should  be  four  or  five  feet 
from  the  ground  anil  tied  in  such  a  manner  that  it  will  be  tight  to  the 
trunk,  that  the  cut  worms  can  not  crawl  under,  and  left  loose  and  fluffy  on 
the  outside  so  that  they  can  not  crawl  over.  It  should  be  placed  on  the 
tree  early  in  the  spring  before  the  cut  worms  make  their  appearance. 
Wool  will  not  pack  with  rain  and  dew  like  cotton  and  similar  material. 

The  only  fault  found  with  such  a  band  is  that,  when  the  caterpillars  can 
not  crawl  over  the  band,  they  soon  become  hungry  enough  to  gnaw  into  the 
bark  beneath  the  band  and  so  kill  or  injure  the  tree.  To  obviate  this 
Judge  Russell  of  Oceana  county,  has  suggested  standing  small  limbs,  wet 
with  a  strong  solution  of  one  of  the  arsenites,  in  the  ground  under  the  trees 
close  to  the  trunk.  The  cut  worms  will  climb  into  these  limbs  in  prefer- 
ence to  the  taller  trees  and  will  be  killed  by  the  poison.  By  the  use  of 
both  bands  and  poisoned  branches  one  should  be  able  to  protect  the  trees 
against  the  worst  attacks. 
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THE  TENT  CATERPILLAR  (Cliriocampa  americana  Harr.). 


The  tent  in  the  crotch  of  some 
limb,  with  the  caterpillar  inhabit- 
ing it,  is  too  well  known  to  need 
much  description.  The  thick, 
closely  woven  web,  so  common  in 
May  and  June,  protects  the  cater- 
pillars from  their  foes,  except  at 
regular  intervals  when  they  leave 
their  tent  long  enough  to  feed  on 
the  leaves  outside,  until  they  reach 
maturity.  If  the  trees  are  neg- 
lected, large  portions  are  entirely 


Fig.  12.— Tent  Caterpillar;  a  and  6,  caterpillars;  c  and 
«»  eg*  clusters;  ct,  cocoon. 


Fig.  18.— Tent  Caterpillar  moth. 

stripped  of  leaves  by  these  font 
dwellers.  When  about  an  inch 
and  three-fourths  long,  the  cater- 
pillars leave  the  tent  and  scatter 
in  all  directions  for  suitable  places 
to  transform  to  the  imago,  which 


is  a  handsome  reddish-brown  moth  (Fig.  13).  This  moth  in  early  autumn 
lays  a  cluster  of  two  hundred  or  three  hundred  eggs  in  a  circle  around 
a  twig  and  covers  them  with  a  glue-like  secretion  that  protects  them  until 
they  hatch  the  following  spring. 

Remedies. — Cut  out  and  burn  in  a  little  kerosene  or  else  crush  them 
while  in  the  tree.  They  may  also  be  killed  with  the  arsenites  if  thought 
best  to  spray  the  trees  for  them.  In  spraying  for  the  canker  worms,  the 
tent  caterpillar  will  be  poisoned  by  the  same  application.  When  the  egg 
clusters  are  found,  they  should  always  be  destroyed. 


BUD  MOTHS. 


Fig.  14— Apple  Tree  Bad  Moth.  Tmeto- 
cera  ocellana;  a,  moth;  o,  larva; 
c,  papa. 


Early  in  the  spring  minute  caterpillars 
often  appear  in  large  numbers  to  feed  on  the 
buds  as  they  are  unfolding.  One  small 
caterpillar  can  do  a  great  deal  of  injury 
to  the  leaves  at  this  time,  if  it  does  not 
entirely  destroy  them  while  still  in  the  bud. 
Spraying  with  the  arsenites  at  the  same 
time  that  spraying  is  done  for  the  canker 
worms  and  a  little  before  the  time  of  the 
codling  moth,  will  be  the  best  protection. 
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Fig.  15. 

second 


THE  CODLING  MOTH  OB  APPLE  WORM  (Carpocapaa  pomonella  Linn). 

This  caterpillar  still  remains  a  common 
and  destructive  pest  to  the  apple,  though 
one  of  the  easiest  to  control  by  spraying 
the  orchards.  As  long  as  spraying  is 
neglected,  not  much  fruit  that  is  mar- 
ketable or  fit  to  keep  can  be  expected. 
The  accompanying  cut  explains  all  the 
different  stages  and  work  of  the  moth. 
There  are  two  broodB  each  year,  but  if 
the  trees  are  given  a  good  spraying  with 
one  of  the  arsenites  within  ten  days  after 
the  blossoms  fall  from  the  trees,  if  there  is 
no  rain  for  a  few  days  severe  enough  to 
wash  the  poison  off,  it  will  generally  suffice 
for  the  season.  If  the  first  brood  is  nearly 
all  killed  the  second  brood  will  do  little 
harm.  If  very  heavy  rains  follow  almost 
immediately  after  the  first  spraying,  a 
application,  a  little  later,  may  be  necessary. 


Codling  moth:  c,  larva;  d,  pnpa;  i% 
cocoon;  g  and/,  mot  hi. 


THE  WHITE  TUFTED  CATERPILLAR  (Orgia  leuco§Hgma)  and  THE  BED  HUMPED  CATEB- 

P1LLAB  (CEdimasia  concinna). 

These  are  so  named  from  the  appearance 
of  the  respective  caterpillars.   They  are 
very  frequently  met  with  on  the  apple 
in  numbers  that  strip  the  leaves  from 
parts  of  the  orchards  and  sometimes 
.injure  the  foliage  in  whole  districts.  A 
j  good  spray  of  Paris  green  is  the  best 
Fig.  ift.-Red  Humped  Caterpillar.       remedy  for  them,  as  well  as  for  a  large 
number  of  less  injurious  leaf-eating  caterpillars. 

APPLE  TREE  APHIS  {Aphii  mail,  Fabr.). 

In  the  spring  and  earlv  summer  these  little,  green,  winglesB  lice  are 
often  found  in  great  numbers  over  the  buds  and  leaves.  Through  their 
minute  beaks  they  take  much  of  the  sap  that  is  needed  for  the  life  and 
growth  of  the  tree.  •  They  multiply  very  fast  and  should  be  destroyed,  if 
they  are  numerous,  early  in  the  season. 

After  the  leaves  have  developed,  the 
lice  will  do  little  harm  unless  very 

f)lentiful.    In  the  fall  the  winged  lice 
ay  their  little,  black  eggs  around  the 
buds  on  the  apple  twigs.    These  eggs 
hatch  into  the  small, 
green  lice  when  spring 
opens. 

Remedy. — Kerosene 
emulsion  as  early  as 

Fig.  17.— Apple  tree  aphia,  winged  and  wingless  forms.  the  lice  are  Seen  in  the 

spring. 
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GENERAL   CARE  OF  AN  ORCHARD  TO  PROTECT  AGAINST  INSECT 

ATTACKS. 

Much  that  has  not  been  given  on  the  preceding  pages  can  be  done 
in  protecting  an  apple  orchard  against  insect  depredations  of  all  kinds.  It 
all  comes  under  good  care  and  management  of  an  orchard. 

1.  An  apple  orchard  that  has  had  all  dead  or  diseased  limbs  and  trees 
cut  out  and  burned  each  season,  will  seldom  be  troubled  with  any  kind  of 
borers.  Brush  piles  and  dead  wood  of  all  kinds  in  an  orchard,  breed  borers 
very  fast  and,  as  soon  as  there  is  no  dead  wood,  they  will  attack  that  which 
is  living. 

2.  Cultivating  an  orchard  will  greatly  lessen  the  number  of  leaf  eating 
caterpillars  and  bud  moths  that  annually  appear.  Many  of  them  pupate 
in  the  dead  grass  and  stubble  and  when  these  are  not  present,  other  insects 
and  birds  are  quite  apt  to  find  them  and  eat  them. 

3.  If  the  stock  could  have  all  the  windfalls  and  wormy  apples  each  sea- 
son there  would  be  fewer  worm  eaten  apples  than  we  now  have;  and,  were 
orchardiets  united  in  doing  this,  there  would  be  no  need  of  spraying  for 
the  codling  moth. 

In  general  we  may  say,  keep  the  orchard  clean  and  free  from  dead  or 
diseased  wood,  and  rubbish  of  all  kindB.  Protect  against  climbing  cut 
worms  by  wool  bands  in  early  spring.  Keep  watch  when  the  leaves  begin 
to  open,  and  if  the  young  canker  worms  are  present,  spray  the  trees  with 
one  of  the  arsenites.  In  a  week  or  ten  days  after  the  blossoms  fall,  spray 
the  orchard'  for  the  codling  moth,  and  if  the  wormy  apples,  that  may  have 
escaped  the  spraying,  are  fed  to  the  stock,  so  much  the  better.  A  tree  to 
be  kept  in  a  thrifty  condition,  should  not  suffer  constant  sap  drainage  from 
bark  and  leaf  lice  and  should  be  protected  against  them  when  they  are 
numerous.  Occasionally  other  insect  outbreaks  may  appear  in  a  well  kept 
orchard,  but  usually,  if  we  take  care  of  these  five  or  six,  the  other  one  hun- 
dred and  ninety  will  never  cause  any  anxiety. 


DISEASES  OF  THE  PEACH. 


PEACH  YELLOWS. 

Although  nothing  is  known  as  to  the  cause  of  this  most  to  be  dreaded 
disease  of  the  peach,  it  has  been  carefully  studied  for  years  and  the  effect 
of  the  disease  and  the  treatment  are  understood  by  most  fruit  growers. 
As  an  indication  of  the  virulence  of  the  disease,  it  may  be  stated  that,  so 
far  as  it  is  known,  no  tree  in  the  State  of  Michigan,  that  has  been  attacked 
by  the  yellows,  ever  recovered  from  it.  The  disease  has  appeared  under 
almost  all  conditions,  and  none  of  them  can  be  cited  as  the  cause.  While 
it  is  probable  that  a  tree,  grown  under  conditions  that  are  in  every  way  favor- 
able,  will  be  less  subject  to  attack  than  one  that  is  feeble  and  exhausted, 
either  from  lack  of  proper  food  or  from  overbearing,  the  tree  that  is  appar- 


Digitized  by 


Google 


DISEASES  OF  THE  PEACH. 


29 


entiy  the  healthiest  may  not  escape.  Excellent  illustrations  of  this  dis- 
ease are  shown  in  Bulletin  103  and  in  the  report  of  the  State  Board  of 
Agriculture  for  1894. 

The  disease  first  shows  itself,  in  bearing  trees,  in  the  premature  ripen- 
ing of  the  fruit;  this,  with  the  spotting  and  streaking  of  the  skin  and  the 
flesh  of  the  fruit  is  generally  a  sure  sign  of  the  yellows.  Owing  to  this 
spotting,  the  fruit  takes  on  a  high  color,  and  the  flesh  is  also  a  dark  red,^ 
although  the  discoloration  may  be  confined  to  threads  that  run  from  the* 
stone  in  all  directions  to  the  surface. 

A  tree  that  has  reached  this  stage  should  be  condemned,  and  the  law 
requires  that  fruit,  with  the  above  described  markings,  shall  be  destroyed. 
Although  at  first  the  taste  is  not  unpleasant,  in  the  advanced  stages  it 
becomes  quite  bitter. 

The  second  stage  of  the  disease,  or  the  first  in  trees  that  are  not  bear- 
ing, is  shown  by  the  sending  out  of  small  wiry  twigs  either  from  the  young 
shoots  or  from  the  axils  of  the  larger  branches.  The  new  shoots  take  on  a 
bushv  appearance  from  the  fact  that  the  buds  which  should  send  out  shoots 
the  following  year,  prematurely  develop  weak  spindling  branches.  Not 
only  may  these  weak  shoots  from  the  winter  buds  appear,  but  wiry 
growths  may  appear  at  any  time  and  at  any  place,  although  they  are 
most  likely  to  start  near  a  crotch. 

The  leaves  will  be  small  and  more  or  less  clustered  so  that  they  may 
have  a  rosette-like  appearance;  they  also  generally  take  on  an  unhealthy 
yellowish  look,  particularly  late  in  the  season  and  during  the  following 
year.  Many  of  the  branches  will  probably  die  during  the  second  winter 
and  few  of  the  trees  will  survive  the  third. 

The  disease  is  unquestionably  contagious  and  the  only  hope  of  saving  an 
orchard  once  attacked  is  in  cutting  out  the  diseased  trees  as  soon  as  the 
first  symptoms  are  seen.  It  is  not  known  how  early  in  the  development 
of  the  disease  it  takes  on  its  contagious  nature,  but  caution  would  certainly 
dictate  that  they  be  taken  out  as  soon  as  the  first  indication  of  the  disease 
shows  itself,  particularly  as.  there  is  no  hope  of  saving  the  tree.  Many 
careful  observers  believe  that  the  disease  can  be  communicated  by  rubbing 
a  branch  of  a  diseased  tree  against  a  healthy  one.  If  this  is  the  case,  we 
cannot  urge  too  much  caution  in  the  removal  of  the  trees  and  many  make 
use  of  the  plan  of  cutting  up  the  trees  and  burning  them  on  the  spot.  It 
will  always  be  safest  to  so  dig  out  the  trees  that  the  trunk  and  the  larger 
roots  will  be  removed. 

While  nothing  is  known  as  to  the  length  of  time  that  should  elapse 
before  the  vacancy  can  be  filled  with  safety,  many  peach  growers  replant 
the  spring  following  the  taking  out  of  the  trees. 

The  so  called  "  Yellows"  law  is  intended  to  protect  fruit  growers  against 
their  careless  neighbors  who  may  from  ignorance  or  shiftlessness  neglect 
to  remove  and  burn  their  diseased  trees.  This  law  was  printed  in  Bulletin 
103  and  in  the  report  of  the  State  Board  of  Agriculture  for  1894 

PEACH-LEAF  CURL  (Exoaacua  deformans  [Berk.J,  Fckl.). 

Although  the  appearance  of  this  disease  is  familiar  to  all  peach  growers, 
the  nature  of  the  trouble  is  not  generally  understood.  Sometimes  the 
leaves  of  the  peach,  and  more  often  those  of  the  cherry  and  plum,  are 
infested  with  plant  lice  (aphides),  and  become  blistered  and  curled  so  that 
they  look  much  the  same  as  when  attacked  by  the  true  "  curl." 
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In  cases  when  the  attack  is  a  severe  one,  the  foliage  may  nearly  all  fall 
to  the  ground,  and  as  a  result  most,  if  not  all,  of  the  fruit  drops.  Although 
other  leaves  will  be  put  out,  the  check  to  the  tree  is  a  severe  one  and,  in 
the  case  of  young  treeB,  great  harm  is  often  done;  bearing  trees  may  be  so 
weakened  that  they  may  not  develop  fruit  buds  for  the  next  year's  crop, 
while  those  that  are  formed  will  be  so  weak  that  they  are  likely  to  be  killed, 
even  in  a  mild  winter.  Particularly  upon  young  trees,  the  disease*  may 
also  attack  the  tender  shoots  and  they  will  be  killed  back  by  it 

The  "curl"  is  most  troublesome  in  seasons  when  the  weather,  during 
the  two  or  three  weeks  following  the  putting  out  of  the  leaves,  is  cold  and 
wet.  After  the  disease  has  run  its  course,  and  new  leaves  have  come  out, 
there  is  seldom  any  further  attack,  provided  the  weather  comes  off  warm. 
The  diseased  leaves  become  considerably  swollen  and  blistered  and,  as  it  is 
generally  more  or  less  irregular,  they  are  often  considerably  curled  and 
twisted.  The  swelling  is  caused  by  the  working  of  the  mycelium  of  a 
fungus  within  the  tissues  and  in  a  few  days  the  upper  surface  will  take  on 
a  mealy  appearance,  owing  to  the  development  of  the  innumerable  crop 
of  spores. 

The  spores  remain  in  the  branches  and  fallen  leaves  during  the  remainder 
of  the  year  and,  as  soon  as  the  new  foliage  appears  in  the  spring,  are 
at  hand  to  spread  the  disease.  While  the  tissues  are  still  soft,  they  can 
readily  penetrate  the  epidermis,  but,  it  would  seem  that  after  they  become 
firm,  there  is  no  further  danger,  although  any  new  leaves  that  appear  will 
be  subject  to  contagion. 

To  secure  good  results  from  any  treatment,  it  is  well  to  head  back  the 
branches  in  the  spring,  carefully  removing  any  that  were  injured  by  the 
"  curl "  the  previous  year,  lest  the  mycelium  of  the  fungus  might  remain 
in  the  issues  and  spread  to  the  new  leaves 'when  they  appear. 

Our  experience  for  two  years  goes  to  show  that,  when  the  trees  have 
been  properly  pruned  and  are  in  good  condition,  the  disease  Can  be  held  in 
check  if  they  are  sprayed  with  Bordeaux  mixture,  making  the  first  appli- 
cation just  before  the  buds  open  and  repeating  it  as  soon  as  the  trees  are 
out  of  bloom  and  again  at  the  end  of  ten  days  or  two  weeks. 

With  each  application,  Paris  green  should  be  used  for  the  curculio. 
Our  own  experiments  in  several  places  in  the  State,  seem  to  indicate  the 
value  of  the  above  treatment,  and  the  fruit  growers  who  have  made  use  of 
the  remedy  are  well  pleased  with  it,  in  nearly  all  cases.  It  is  likely  that 
where  failures  occurred,  some  of  the  conditions  noted  for  success  were  not 
furnished. 

If  the  disease  is  in  the  tissues  from  the  previous  yey,  or  if  the  new 
leaves  were  left  for  a  number  of  days  uncovered  with  the  copper  compound, 
the  germs  could  readily  enter  the  tissues  of  the  leaves  and  no  later  spray- 
ings would  save  the  leaves  attacked,  although  they  would  prevent  the 
spread  to  others. 

BROWN  ROT  (Oidium  fructigena,  Kaa.  and  Schm.). 

The  peach  is  also  seriously  injured  by  this  disease,  of  which  a  description 
will  be  found  under  the  diseases  of  the  cherry.  From  the  fact  that  the 
conditions  for  the  development  of  the  disease  are  particularly  favorable  at 
about  the  time  their  fruit  begins  to  ripen,  the  early  varieties  seem  to  be  par- 
ticularly susceptible  to  the  attack  of  this  disease.  The  germination  and 
work  of  this  fungus  is  so  rapid  that  frequent  applications  of  fungicides  are 
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necessary  to  hold  it  in  check,  especially  as  the  June  showers,  in  which  the 
disease  seems  to  revel,  are  unfavorable  to  the  highest  success,  through  the 
washing  off  of  the  fungicide. 


BROWN  8POT  ( Cladoaporium  carpophilum ,  Thttm.). 


This  often  does  considerable  injury  to  peaches,  particularly  to  small, 
seedling  varieties.  It  shows  upon  the  fruit  as  brown,  velvety  spots  and, 
if  these  are  very  numerous,  they  will  run  together  and  form  patches  of 
considerable  size.  When  thus  attacked,  the  fruits  fail  to  reach  their  nor- 
mal size  and  are  often  rendered  of  no  value  for  market  While  the  efficacy 
of  fungicides  for  this  disease  is  not  known,  it  is  believed  that  they  will 
lessen  the  injury.  At  any  rate  there  will  be  no  extra  cost  for  the  applica- 
tion, as  it  will  be  required  for  the  rot  and  other  diseases.  This  disease  has 
also  been  noticed  upon  Russian  apricots,  where  the  injury  is  even  more 
severe  than  upon  the  peach. 

Another  disease,  the  exact  nature  of  which  has  not  been  ascertained, 
but  which  is  well  described  by  the  common  name  of  "  pimples,"  is  also 
found  upon  the  fruit,  particularly  of  seedlings  and  the  Wager  variety.  It 
appears  as  small  swellings,  or  pustules,  and  as  they  are  sometimes  quite 
numerous,  they  often  seriously  injure  the  appearance  of  the  fruit  The 
spots  are  surrounded  by  a  dark  purple  ring,  and  the  center,  particularly  of 
the  older  spots,  is  white.  This  disease  does  not  appear  until  about  the 
time  the  fruit  ripens  and  nothing  is  certainly  known  as  to  the  effect  of 
fungicides  upon  it.   It  may  become  a  troublesome  disease. 

The  "Shot-Hole  Disease  "  which  is  described  under  the  plum  and  cherry, 
also  attacks  the  leaves  of  the  peach,  causing  small  holes  to  appear,  owing 
to  the  destruction  and  dropping  out  of  the  tissues.  It  seem  to  be  most 
troublesome  on  damp  soils  and  in  wet  seasons,  but  the  treatment  recom- 
mended for  the  leaf-curl  and  the  rot  seems  to  lessen  the  injury. 


INSECTS  OF  THE  PEACH. 


THE  PEACH  TREE  BORER  (Sannina  exitiota.  Say). 


Each  peach  grower  must  make  the 
acquaintance  of  this  unmitigated  pest 
very  early  in  his  work  and  devise  some 
means  of  protection  to  his  trees  or  the 
borers  will,  in  a  few  seasons,  assume 
control.  The  yellowish  white  borers, 
with  their  black  jaws,  reddish  brown 


Fig.  18,-Moths  of  Peach  Tree  Borer:  1,  female;  head  and  eight  pairs  of  legs  are  too 

*•  well  known  to  need  further  description, 

but  the  imagos,  to  which  they  change  (Fig.  18),  are  rarely  seen.  The 
male  and  female  differ  somewhat  in  color  and  size,  but  they  are  both 
beautiful  day-flying  moths  that  are  lovers  of  sunshine  and  heat.  There  is 
but  a  single  brood  each  season,  yet  that  brood  is  so  irregular  that  in  cut- 
ting out  the  borers  there  will  be  a  great  variety  in  size,  and  the  mothB  are 
present  all  through  the  summer,  being  the  most  common  through  July. 
Soon  after  appearing,  the  female  begins  to  deposit  eggs,  one  in  a  place 
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near  the  roots,  though  sometimes  higher  np  on  the  trunk,  even  to  where 
the  branches  start.  When  the  eggs  hatch,  the  young  borers  gnaw  their 
way  through  the  bark.  They  then  follow  the  bark  closely,  cutting  long 
channels  as  they  go,  usually  toward  the  roots,  but  sometimes  in  other 
directions.  Here  tney  remain  until  they  attain  their  full  growth  the  fol- 
lowing season,  when  they  construct  a  cocoon  of  chips  in  the  burrow  and 
transform  to  a  pupa  and  a  little  later  to  the  imago. 

Remedies. — The  exudation  of  gum  from  the  wound  made  by  the  borer 
in  entering  is  a  strong  indication  of  its  presence,  and  borings  outside  the 
opening  is  a  sure  indication.  The  general  practice  is  to  make  use  of  these 
signs  of  the  borer  and  go  through  the  orchard  in  the  fall  and  spring,  and 
with  a  knife  dig  the  borers  out.  While  this  method  prevents  the  borer 
from  doing  its  greatest  injury  to  the  tree,  the  cutting-out  system  has  little 
to  recommend  itself  beyond  thia  Very  often  the  injury  made  with  the 
knife  is  as  great  as  that  made  by  the  borer  and  will  never  heal  over.  All 
cutting  and  boring  is  more  or  less  injurious  to  a  tree.  What  we  must 
seek  for  is  some  method  by  which  the  borer  will  be  prevented  from  enter- 
ing the  bark,  or  for  preventing  the  moth  from  laying -her  eggs.  The  best 
preventive  that  we  can  recommend  now  is  a  whitewash  made  of  lime  to 
which  has  been  added  enough  Paris  green  to  give  it  jast  a  slight,  greenish 
tinge.  When  the  young  grub  hatches  and  attempts  to  gnaw  through  the 
bark,  it  will  eat  enough  of  the  poison  to  kill  it  before  it  enters.  The 
unsatisfactory  feature  about  this  method  is  that  the  whitewash  has  to  be 
replenished  once  or  twice  through  the  season,  as  repeated  rains  will  wash 
it  off.  We  are  just  in  receipt  of  a  remedy  known  as  "  Caterpillar  Lime," 
that  we  hope  will  obviate  this  difficulty.  It  comes  highly  recommended 
for  such  purposes  by  fruit  growers  in  Germany,  and  we  shall  give  it  a 
thorough  trial  If  it  proves  as  recommended,  it  will  be  our  best  remedy 
for  the  peach  tree  borer.  The '  preparation  is  sold  by  Wm.  Menzel  &  Son, 
64  Broad  St.,  New  York. 

THE  PEACH  TWIG  MOTH  (Anartia  UneateUa,  Zall.). 

The  second  most  injurious  insect,  in  most  peach 
orchards,  is  the  peach  twig  moth,  Anarsia  hnea^ 
tella.  The  young  caterpillar  begins  feeding  at  a- 
terminal  bud  of  a  peach  twig,  and  after,  eating 
the  bud,  bores  into  the  twig  along  the  jrtth,  some- 
times to  the  length  of  an  inch  and  a  half  or  two 
inches.  Then  it  will  leave  that  twig  and  repeat 
the  same  process  on  others  until  it  attains  its 
growth.  A  few  caterpillars  will  thus^  destroy 
quite  a  number  of  twigs  in  a  short  time,  and 
Fig.  i9.-Peaoh  Twi«  Moth:  a,  when  the  caterpillars  are  numerous,  as  they  are 
moW ft. caterpillar;  c, papa.'  some  seasons,  quite  a  per  cent  of  the  twigs  will 
be  dead  at  their  tips.  The  little  caterpillars  appear  very  earlv  in  the 
spring  at  about  the  tune  the  buds  start  and  continue  their  work  for  some 
time  after  the  leaves  attain  their  full  size.  When  full  grown  the  cater- 
pillars are  only  about  one-third  of  an  inch  long.  In  color  they  vary  from 
a  reddish  to  a  dusky  brown,  with  the  head  and  thoracic  shield  varying 
from  yellowish  brown  to  black.  They  have  eight  pairs  of  legs  as  repre- 
sented in  6  of  the  figure  and  are  naked  excepting  a  few  scattering  hairs, 
^he  caterpillars  usually  pupate  in  the  dead  leaves  at  the  end  of  the  twig 
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on  which  they  worked  last,  and  issue  some  time  in  Jane  from  the  pupa 
stage  as  a  moth.  The  second  brood  of  the  caterpillars  appears  in  August 
and,  according  to  Professors  Cook  and  Oomstock,  specimens  of  this  brood 
have  been  found  feeding  in  the  peaches  instead  of  the  twigs.  Nor  does 
the  species  confine  itself  to  the  peach  alone:  It  has  been  known  to  attack 
the  twigs  of  the  plum  and,  perhaps,  the  apple  in  the  same  way.  It  has  also 
been  reported  as  a  strawberry  root  and  crown  borer,  destroying  many  of 
the  plants. 

Remedy. — The  surest  way  of  disposing  of  these  twig  borers  is  by  cut- 
ting off  the  ends  of  the  twigs  containing  the  caterpillars  and  burning 
them.'  The  injured  shoots  can  be  easily  detected  by  the  dead  buds  and 
leaves  and  by  exuding  gum  and  similar  signs.  If  the  trees  are  sprayed 
with  one  of  the  arsenites,  as  the  buds  are  opening,  many  of  the  caterpillars 
will  be  killed  while  eating  into  the  twig.  The  arsenites  should  never  be 
applied  unless  lime  or  Bordeaux  mixture  is  used  with  them,  as  the  foliage 
of  the  peach  is  tender  and  liable  to  injury.  With  lime,  the  arsenites  are 
harmless  to  the  foliage. 

THIS  ROSE  CHAFER  (Macrodactylw  tubspinotus,  Fabr.). 

In  sandy  regions  and  on  sand  ridges,  this  beetle  is  a  pest  on  the 
rose,  grape,  peach,  apple  and  many  kindred  plants.  The  beetles 
appear  about  the  time  roses  and  grapes  are  in  blossom,  and  none 
need  mistake  the  awkward,  long-legged  beetles  with  a  dusty  yellow 
body  about  one-third  of  an  inch  long.  The  chafers  breed  in  the 
fi«.  zo.  ground,  feeding  on  the  roots  of  various  plants,  particularly  grass, 
and  live  in  this  condition  almost  the  entire  period  of  their  life.  The 
imago  is  above  ground  only  two  or  three  weeks,  so  it  is  not  the  length  of 
time  that  makes  them  such  dreaded  pests,  but  it  is  in  the  countless  num- 
bers that  swarm  on  the  plants  and  oftentimes  fill  the  air.  It  is  at  such 
times  that  calls  come  for  help,  but  with  all  our  remedies  we  are  as  helpless 
as  anyone.  The  arsenites  will  kill  them  and  so  will  kerosene  emulsion,  and 
hot  water  at  from  130  to  165  degrees,  Fahr.,  but  none  of  these  are  practical 
where  the  chafers  come  in  swarms.  They  are  constantly  traveling  and,  in 
a  few  minutes  after  treatment  with  hot  water  or  kerosene  emulsion  there 
are  as  many  new  arrivals  as  there  were  individuals  feeding  on  the  plant 
before.  In  the  peach  orchard  they  appear  about  the  time  the  peach  is  a 
third  or  half  grown.  The  fruit  is  the  first  thing  they  attack.  As  it  is  so 
fuzzy  they  eat  only  a  small  hole  in  the  skin  and  then  as  many  as  can  will 
enter  this  hole  and  eat  on  the  inside  of  the  peach.  This  habit  makes  them 
still  more  difficult  to  treat,  though  for  most  plants  and  fruits  attacked  by 
them  we  may  say  that,  where  not  too  numerous,  either  the  bot  water  or 
kerosene  emulsion  when  persistently  used  will  prove  satisfactory.  Beyond 
this  we  must  look  largely  to  preventive  measures,  for  here  is  the  key  to  our 
success.  The  beetles  breed  almost  exclusively  in  sandy  places  and  if  we 
can  keep  these  ridges  in  our  vicinity  under  cultivation,  the  rose  chafer 
will  never  appear  in  numbers  great  enough  to  do  any  serious  damage  to 
our  crops  or  fruits. 

PLANT  LICE  ON  PEACH  TREES. 

There  are  two  Bpecies  of  plant  lice  that  work  on  the  peach.  The  black 
aphis  (Aphis  persicce-niger  Smith)  which  lives  under  ground  on  the  roots 
and  also  on  the  leaves  and  tender  twigs;  and  the  common  leaf  aphis  (Aphis 
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persicce  Sulzer)  a  brownish  or  yellowish  aphis  that  feeds  on  the  leaves  and 
causes  them  to  curl,  a  little  later  in  the  season.  There  is  a  plant  disease, 
known  as  leaf  curl,  that  produces  a  similar  effect  on  the  leaves.  If  on 
examining  some  curled  and  knotted  leaves,  no  plant  lice  are  found,  one 
may  be  quite  sure  that  the  formation  is  not  due  to  the  aphids,  but  to  the 
plant  disease.  The  habits  of  these  lice  are  the  same  as  those  found  on  the 
apple,  cherry  and  plum.  They  are  wingless  at  first,  but,  later  in  the  season, 
both  forms  will  be  found.  After  they  hatch  from  the  egg  in  the  spring 
they  produce  living  young,  multiplying  very  fast,  and  do  a  great  deal  of 
harm  when  numerous. 

Remedies. — Kerosene  emulsion  is  the  best  remedy  for  the  lice  on  the 
leaves  and  tender  twigs.  The  remedy  should  be  applied  if  possible  before 
the  leates  curl  as  it  will  be  hard  to  reach  them  with  any  remedy  when  they 
are  protected  by  the  leaf. 

The  work  of  the  lice  on  the  roots  is  usually  shown  in  the  tree  having  a 
sickly  and  unthrifty  appearance,  and  it  is  said  that  one  might  mistake  the 
appearance  for  peach  yellows.  An  unhealthy  condition  of  a  tree  is  not 
necessarily  due  to  the  root  louse.  If  the  soil  is  partly  dug  away  from  the 
roots  and  a  few  pounds  of  kainit  sprinkled  near  the  roots  and  the  whole 
covered,  the  application  will  benefit  the  tree.  Kainit  is  a  fertilizer,  and 
will  also  kill  the  subterranean  lice  if  there  are  any. 


DISEASES  OF  THE  PEAK. 
PEAR  BLIGHT  (Bacillus  amylovortu,  Barrill). 

The  disease  of  this  fruit  that  is  the  most  to  be  feared,  is  the  one  that  is 
commonly  called  "fire  blight"  or  "frozen  sap  blight"  It  is  really  caused 
by  the  development  within  the  tissues,  of  the  germs  of  a  minute  bacterium, 
which  produces  a  sort  of  fermentation  in  the  sap  of  the  trees.  They  gain 
entrance  through  the  nectaries  and  the  stigmas  of  the  flowers,  through  the 
soft  tissues  of  the  young  leaves  and  Btems,  and  through  cracks  in  the  bark. 
The  old  name  of  "frozen  sap  blight"  indicates  that  fruit  growers  have 
keen  powers  of  observation,  as  the  freezing  and  thawing  of  the  unripened 
,  wood  causes  the  bark  to  crack,  and  the  germs  are  often  thus  admitteed  to 
the  tissues  of  the  trunk  and  older  branches.  The  name  of  "fire  blight'1 
both  describes  the  appearance  of  the  disease  and  applies  well  to  cases 
where  the  bark  is  cracked  by  the  drying  influence  of  the  sun  in  seasons  of 
drought. 

It  has  been  noticed  that  trees  which  have  grown  slowly  and  have  firm, 
well-ripened  shoots  are  less  subject  to  blight  than  others  that  make  a 
watery  growth  and  expose  for  a  long  time  their  soft  shoots  to  the  entrance 
of  the  germs.  Once  inside,  the  germs  multiply  with  great  rapidity  and 
spread  through  the  tree,  but  at  a  slower  rate  than  is  usually  supposed. 
The  germs  are  conveyed  from  diseased  trees  to  the  healthy  ones  by  insects, 
which  visit  the  flowers  for  the  purpose  of  obtaining  nectar,  and  the  germs 
then  enter  through  the  nectaries  or  stigmas  and  such  other  parts  as  may 
favor  their  entrance.  Although  we  have  no  direct  evidence  of  the  fact, 
it  is  evident  that  they  also  are  carried  in  the  air  and  thus  enter  the  leaves 
and  the  cracks  in  the  bark. 
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Pear  blight  causes  the  leaves  to  tarn  a  dark  brown  and  may  manifest 
itself  suddenly  through  the  entire  tree,  although  as  a  rule  only  a  single 
branch  is  affected  at  the  start,  depending  upon  the  way  in  which  the 
germs  have  entered. 

The  fermentation  that  ensues  causes  the  bark  to  crack  and  a  thick, 
gummy  sap  with  a  disagreeable  odor  exudes;  the  bark  soon  becomes  dry, 
and  if  the  affection  extends  entirely  around  the  stem,  the  entire'  branch 
soon  takes  the  characteristic  appearance  of  blight.  The  leaves  dry  up  and 
remain  attached  to  the  stems  for  a  considerable  length  of  time. 

If  the  disease  enters  through  the  blossoms,  the  flowers  and  fruit  spurs 
are  first  attacked  and  turn  brown,  after  which  the  disease  spreads  along 
the  branches. 

While  the  germs  could  undoubtedly  be  destroyed,  if  all  parts  of  the  trees 
could  at  all  times  be  kept  covered  with  Bordeaux  mixture,  or  some  other 
fungicide,  this  is  impossible  with  the  nectaries  and  to  some  extent  with  the 
young  leaves  and  the  cracks  in  the  bark.  While  the  sprayings  that  should 
be  given  the  pear  trees  to  destroy  the  other  fungi  will  aid  in  holding  the 
blight  in  check,  it  will  not  entirely  prevent  it. 

As  a  further  means  of  prevention,  various  precautions  can  be  taken  that 
will  do  much  to  lessen  the  liability  of  the  trees  to  be  attacked  by  the  blight, 
and  among  them  are  the  following:  1.  Select  varieties  that  have  small, firm 
twigs,  and  that  ripen  their  growth  soon  after  it  forms;  2.  While  the  pear 
needs  a  deep,  strong  soil,  care  should  be  taken  not  to  use  one  that  is  unduly 
rich  in  organic  matter,  as  it  would  be  likely  to  cause  a  rank  growth  that 
would  admit  the  germs,  either  through  the  tissues  or  the  punctures  made 
by  the  insects,  or  a  late  growth  that  would  be  injured  by  the  winter; 
3.  Avoid  the  use  of  excessive  quantities  of  undecom posed  manure,  which 
will  also  cause  a  rank  growth.  The  principal  dependence  should  be  placed 
upon  mineral  manures;  4.  In  case  the  trees  are  making  too  rapid  a  growth, 
the  orchard  may  be  seeded  down  for  a  year  or  so. 

In  case  the  pear  blight  makes  its  appearance  in  a  tree,  the  diseased 
branch  should  at  once  be  cut  out,  making  the  excision  a  foot  or  so  below 
where  any  signs  of  the  blight  appear  on  the  outside,  and  if  the  cut  surface 
seems  discolored,  a  cut  still  lower  down  should  be  made.  While  this  may 
not  in  all  cases  prevent  the  reappearance  of  the  blight  there  is  nothing  else 
known  that  will  aid  in  the  matter. 


PEAB  LEAF  BLIGHT  (Entomoeporium  maculatum,  Lev.). 


This  disease  is  particularly  destructive  to  seedling  trees  in  the  nursery 
and  to  those  that  have  borne  large  crops  of  fruit  in  seasons  of  severe 
drouth.  It  is  known  that  it  is  of  fungous  origin,  and  remedies  have  been 
found  that  will  hold  it  in  subjection  if  they  do  not  prevent  it  altogether. 

It  first  shows  itself  on  the  leaves  as  small,  brown  spots,  which  soon 
coalesce  if  sufficiently  numerous,  and  thus  form  spots  of  considerable 
extent. 

Later  in  the  season,  small,  black  spots  appear  upon  the  brown  patches, 
which  are  composed  of  great  numbers  of  spores.  When  the  conditions 
are  favorable  for  the  development  of  the  disease,  it  spreads  with  great 
rapidity  and  so  injures  the  foliage  that  all  of  the  leaves  sometimes  fall, 
leaving  the  tree  in  its  denuded  condition,  unable  to  ripen  its  wood.  The 
same  disease  often  appears  upon  the  fruit,  where  it  is  known  as  the 
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u cracking  of  the  pear."  If  the  spots  are  sufficiently  numerous,  the  growth 
of  the  affected  parts  is  checked  and  a  crack  is  formed.  With  some  varieties 
the  injury  is  so  severe  that,  before  fungicides  came  into  use,  it  was  not 
possible  to  obtain  marketable  specimens  from  them. 

When  the  disease  attacks  young  pear  seedlings  in  the  nursery,  it  is  also 
very  troublesome,  as  it  stops  their  growth  and  renders  budding  uncertain. 

It  has 'been  found  that  the  leaf  blight  can  be  readily  held  in  check  by  the 
use  of  the  copper  compounds,  and  that  if  the  trees  are  sprayed  with  Bor- 
deaux mixture  at  intervals  of  about  two  weeks,  up  to  the  middle  of  August, 
there  will  be  little  if  any  injury  from  it. 


PEAR  SCAB. 

The  leaves  and  the  fruit  of  the  pear  are  sometimes  attacked  by  this  dis- 
ease, which  is  considered  identical  with  that  of  the  apple  {Fusicladium 
dendriticum).  The  principal  damage  is  upon  the  fruit,  and  in  some  cases 
it  is  quite  severe,  but  the  applications  of  the  fungicides  have  been  found  to 
give  fruit  nearly  or  quite  free  from  it 

INSECTS  OF  THE  PEAR. 


Fig.  21.— Pear  tree  slog,  various  sizes. 


PEAR  TREE  SLUG   {Eriocampa  ceraH,  Peck). 

This  is  the  most  common  and  the 
worst  insect  enemy  of  the  pear  tree. 
It  is  quite  as  common  on  the  cherry 
and  is  often  found  on  quince,  plum 
and  similar  trees.   The  parent  fly  of 
the  slug  is  jet  black  and  when  seen 
on  a  leaf,  might  be  taken  for  a  house 
fly  except  that  it  is  smaller.   It  is 
called  a  saw  fly  as  the  female  has  a  saw  at  the  tip  of  the  abdomen  that  she 
uses  to  puncture  the  leaf  in  which  to  lay  an  egg.  The 
eggs  soon  hatch  into  slimy  slugs  that  eat  the  tender  por- 
tion of  the  Itaves  and  cause  them  later  to  appear  dead. 
There  are  two  broods,  the  first  one  coming  early  in  June 
and  the  second  late  in  July  or  August.   The  first  brood  is 
Fig  22.-8aw  fly.  foe  one  that  does  the  harm,  as  the  tree  needs  all  its  leafy 
growth  in  the  early  part  of  the  season. 

Remedies. — Spray  with  the  arsenites  or  hellebore,  or  dust  the  trees  with 
air  slaked  lime,  plaster,  road  dust  or  ashes.  The  slugs  are  very  easily 
killed  by  any  of  these  and  if  the  first  brood  is  destroyed  there  is  no  danger 
of  the  second. 

Many  of  the  insects  that  attack  the  apple,  plum  and  cherry,  also  work 
more  or  less  on  the  pear,  such  as  the  oyster  shell  bark  louse,  the  borers, 
coddling  moth,  plum  curculio  and  many  of  the  caterpillars. 


THE  SAN  JOSE  SCALE  (A»pidiotus  perniciotus,  Comstock). 

Ten  years  ago  this  pernicious  scale  was  not  known  east  of  the  Rocky 
Mountains.  Since  that  time  colonies  have  been  found  in  Virginia,  Florida, 
Maryland,  Ntw  Jeisey,  Pennsylvania,  New  York,  Canada,  Ohio  and  Mis- 
•v  and  no  doubt,  as  the  scale  becomes  better  known,  colonies  will  be 
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found  in  many  other  localities.  Quite  likely  Michigan  may  meet  with  like 
results,  though  we  know  of  no  colony  at  present  within  our  borders.  We 
speak  of  the  scale  at  this  time  and  furnish  illustrations  from  the  Depart- . 
ment  of  Agriculture  at  Washington,  D.  C,  that  fruit  growers  may 
acquaint  themselves  with  this  new  and  one  of  the  worst  of  all  orchard 
pests,  and  be  on  the  watch  for  it,  ready  to  stamp  it  out  on  the  first 
appearance. 

Apparently,  scales  were  introduced  from  California  in  1886  or  1887  on  a 
lot  of  Kelsey  plum  trees  imported  by  New  Jersey  nurserymen.  From  these 
trees  the  scales  spread  to  the  other  nursery  stock  until  all  the  trees  were 
more  or  less  infested  by  them.  By  1889  or  1890  the  nurserymen,  entirely 
unaware  of  the  presence  of  the  scale  or  the  mischief  it  would  do,  began  send- 
ing the  trees  to  purchasers  and  most  of  the  known  colonies  are  traceable 
to  this  New  Jersey  stock.  From  these  facts  we  may  infer  {hat  young  trees 
that  have  been  transplanted  six  years  or  lets  are  most  likely  to  have 
the  scale  on  them,  and  every  orchard  and  fruit  tree  that  has  been  trans- 
planted within  that  time  should  be  carefully  examined  to  see  that  it  has 
no  scale  of  this  kind.  Nursery  stock  should  also  be  carefully  inspected 
for  the  scale  before  transplanting;  and,  could  we  have  state  or  district 
quarantine  regulations  against  this  and  similaf  nursery  importations,  we 
would  be  far  safer  than  conditions  now  permit. 


The  scales  will  be  most  commonly  found  on  the  bark  of  the  trunk  and 
limbs  though  the  young  travel  to  the  fruit  and  leaves.  When  left  to 
themselves  for  a  few  seasons,  they  will  cover  an  entire  tree  so  thickly  that 
the  bark  can  rarely  be  seen  and  the  tree  has  an  ashy  gray  appearance;  and, 
upon  a  closer  examination,  resembles  a  scurfy  deposit.  This  species  of 
scale  can  readily  be  told  from  the  oyster  shell  bark  louse  (see  Fig.  9), 
and  in  fact  from  all  other  scale  insects  oy  our  deciduous  fruit  trees,  by 
being  circular  and  with  a  dark  or  yellowish  dot  in  the  center.  The  scales 
are  from  a  twelfth  to  a  sixteenth  of  an  inch  in  diameter.   They  are  flat, 
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fitting  close  to  the  bark,  but  can  easily  be  scraped  off  with  the  finger  Hail 
and,  when  numerous,  a  yellowish,  oily  liquid  will  appear,  resulting  from 
crushing  the  living  yellowish  lice  beneath  the  scales.  "  During  winter  the 
insect  is  to  be  found  in  the  half-grown  or  nearly  full-grown  condition.  The 
young  begin  to  hatch  and  to  crawl  from  under  the  female  scales  shortly 
after  the  trees  leaf  out  and  from  this  time  through  the  summer  there  is  a 
constant  succession  of  generations." 

The  species  is  known  to  feed  on  such  trees  as  the  plum,  cherry,  pear, 
apple,  peach,  quince  and  rose,  and  is  sure  death  to  a  tree  within  a  very  few 

{rears.    Its  spread  into  an  orchard  and  into  neighboring  orchards  is  accomp- 
ished  before  people  are  aware  of  its  presence  and  then  it  is  very  difficult 
to  exterminate. 

Remedies. — Mr.  J.  B.  Smith  of  New  Jersey  has  'probably  had  a  wider 
experience  in  treating  this  scale  in  the  East  than  any  other  person  and  the 
following  recommendations  are  condensed  from  his  own: 

1.  The  treatment  should  be  made  in  the  winter  or  while  the  trees  are 
dormant  if  possible,  as  the  remedies  can  be  used  stronger  and  made  more 
effectual  without  injury  to  the  tree  at  this  time. 

2.  If  there  is  loose  bark  on  the  tree  under  which  the  scales  can  hide, 
scrape  it  off.  If  the  trees'are  large  and  difficult  to  reach,  prune  them  back 
all  they  will  bear  and  cart  the  brush  away  from  the  orchard. 

3.  Scrub  or  spray  the  tree  thoroughly  in  every  part  with  either  a  satu- 
rated solution  of  caustic  potash  or  half  and  half  of  commercial  potash  and 
caustic  soda,  using  about  five  quarts  of  water  to  each  pound.  This  should 
be  applied  only  when  the  trees  are  dormant.  At  any  other  time  of  the  year 
whale  oil  soap,  at  the  rate  of  two  pounds  to  each  gallon  of  water  should  be 
used. 

4.  Follow  the  first  application  a  month  later  by  an  application  of  kerosene 
emulsion  nearly  full  strength,*  as  given  by  the  formulae  under  insecticides. 
The  emulsion  at  this  strength  will  do  the  dormant  trees  no  harm  and  ought 
to  kill  every  scale  that  escaped  the  potash  solution. 


DISEASES  OF  THE  CHERRY. 
BROWN  ROT  (Oidium  fructigena,  Kse.  and  Schm). 

The  leaves,  flowers,  fruits  and  sometimes  the  young  stems  of  the  cherry 
are  attacked  by  this  disease.  The  injury  to  the  leaves  or  stems  is  seldom 
very  severe,  but,  if  the  flowers  or  young  fruits  are  attacked,  the  entire  crop 
may  be  lost.  It  is  most  troublesome  when  wet  weather  occurs  at,  or  soon 
after  the  time  of  flowering.  The  germinating  spores  enter  the  tissues  and 
piercing  the  cells  rob  them  of  their  contents.  The  germs  of  decay  being 
admitted  the  so  called  rot  ensues.  Whenever  warm  weather  follows 
periods  of  extended  rainfall,  we  may  look  for  the  rot,  and  if  the  flowers  or 
small  fruits  are  attacked  we  may  expect  that  the  fruit  will  be  considerably 
cut  short 

The  brown  rot  can  be  distinguished  from  ordinary  decay  by  the  fact  that 
it  produces  immense  numbers  %t  yellowish-brown  spores  which  appear  in 
large  clusters,  often  covering  the  fruit  or  stem.  The  diseased  fruits  gradu- 
allv  shrivel  and  often  hang  for  a  long  time  upon  the  trees  (Fig.  23a). 
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In  combatting  this  disease,  it  is  particularly  desirable  that  the  early 
spraying  with  copper  sulphate  solution  should  be  thorough,  that  no  spores 
escape  to  spread  the  disease  to  the  young  leaves  and  flowers.  As  the  dis- 
ease is  most  likely  to  be  troublesome  at  the  time  the  early  sorts  are  ripen- 
ing, care  should  be  taken  to  keep  the  fruit  and  also  the  leaves  well  covered 
with  some  fungicide,  that  the  spores  may  be  killed  as  they  germinate  and 
thus  prevented  from  entering  the  tissues.  After  the  fruit  is  half  grown, 
it  will  be  necessary  to  rely  upon  some  of  the  soluble  fungicides  such  as 
copper  sulphate  solution  (dilute  formula),  or  the  ammoniacal  solution  of 
copper  carbonate. 


Fig.  23.— Brown  Rot  or  Cherry  (Oidium  fructigena,  Kze.  and  Scbm). 


1.  Diseased  leaf  showing  spots  made  by  fongos,  upper  side. 

2.  Ditto,  underside. 

8.  Bunch  of  cherries  attacked  by  fungus. 

a.  Cherry  which  was  diseased  the  year  before  and  has  hung  on  the  tree  over 

winter. 

b.  b.  Green,  healthy  cherries. 

c.  o.  Diseased  cherries  with  the  blossom,  d,  clinging  to  the  fruit. 

—After  Galloway. 
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POWDERY  MILDEW  OF  THE  CHERRY  (Podoq>Kcera  oxycantha  (D.  C),  De  By.)* 

Like  other  powdery  mildews  this  form  attacks  the  leaves  and  young 
shoots,  often  covering  them  with  a  fine  white  powder.  It  is  especially 
injurious  to  young  cherry  trees,  but  it  is  also  found  upon  the  apple,  peach, 

f lum,  quince,  hawthorn,  spiraaa  and  various  other  plants  of  the  rose  family, 
t  seldom  appears  before  July,  and  is  most  injurious  in  hot,  dry  summers. 
The  threads  of  the  fungus  form  a  web  over  the  surface  of  the  affected  por- 
tion, and  send  up  great  numbers  of  fruiting  stems,  which  divide  into  spores. 
Later  on,  the  winter  spores  form  upon  the  mycelium  and  give  the  fungus  a 
grayish  appearance.  Under  the  microscope  the  black  spores  cases  are  seen 
to  be  flattened  on  one  side,  and  to  have  long  appendages,  which  bear  at 
their  extremities  curiously  branching  tips  (Fig.  29, 7).  Occurring  as  it  does 
late  in  the  season,  after  the  growth  has  been  nearly  completed,  it  seldom 
does  much  harm  but,  as  it  undoubtedly  weakens  the  growth,  measures  should 
be  taken  to  keep  it  in  subjection.  In  most  cases,  the  treatment  recommended 
for  the  brown  rot  and  shot-hole  fungus  will  suffice  to  hold  it  in  check. 
It  some  cases  it  may  be  necessary  to  spray  the  trees  tor  this  disease  later 
in  the  season  than  will  be  necessary  for  the  others. 

SHOT-HOLE  FUNGUS  (Cylindroeporium  padi,  Karat). 

This  and  other  closely  allied  fungi  often  do  great  injury  to  the  differ- 
ent species  of  the  cherry.  It  appears  as  small,  purplish  spots  upon  the 
leaves.  These  soon  turn  yellow  and  finally  brown,  and  then  drop  out, 
leaving  small  round  holes  resembling  those  made  by  shot.  Oftentimes  a 
large  number  of  holes  appear  in  a  leaf  and  as  a  result  nearly  all  of  the 
foi  lage  drops  from  the  trees.  In  this  condition  the  trees  are  unable  to 
ripen  their  wood,  and,  as  a  result  of  their  unripenqd  condition,  are 
killed,  even  in  a  mild  winter.  It  seldom  appears  until  midsummer,  but  if 
the  season  is  hot  and  dry,  and  particularly  if  the  trees  are  neglected  and 
uncultivated,  it  often  causes  large  losses.  If  a  little  attention  is  given 
to  spraying  for  this  disease,  after  the  fruit  is  gathered,  using  Bordeaux 
mixture  once  or  twice,  it  will  do  little  if  any  harm. 

OTHER  DISEASES  OF  THE  OHERRY. 

The  cherry  has  a  number  of  other  diseases,  most  of  which  will  be  found 
described  under  other  fruits;  among  them  are  the  black  knot  (Plowrightia 
morbosa),  the  scab  (Cladosporium  carpophilum),  and  the  rust  (Puccinia 
pruni). 

INSECTS  OP  THE  CHERRY. 

Besides  the  pear  tree  slug,  spoken  of  above,  the  worst  insect  upon  the 
leaves  of  the  cherry  is 

THE  BLACK  CHERRY  TREE  LOUSE  {Myzu*  cerati  Fabr.). 

Frequently  these  lice  so  completely  cover,  distort  and  smear  with  excre- 
ment the  cherry  leaves  that  they  are  disgusting  to  behold;  they  not  only 
stop  the  growth  of  the  tree,  but  take  much  of  the  nourishment  that  should 
go  to  the  fruit  while  maturing.    As  with  all  plant  lice,  they  winter  in  the 
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egg  stage,  hatching  early  in  the  spring  into  females,  which  soon  commence 
producing  young,  and  by  the  time  cherries  are  ripe  we  have  several  genera- 
tions, each  individual  of  which  is  producing  several  young  each  day. 
About  July  the  lice  disappear  to  the  roots  or  to  other  plants.  In  the  fall, 
winged  males  and  females  are  produced  and  the  females  return  to  the 
cherry  trees,  there  depositing  their  eggs  around  the  buds  for  the  next 
year. 

Remedy. — If  kerosene  emulsion  is  used  on  the  lice  before  they  roll  and 
knot  the  leaves  around  themselves,  they  can  be  very  easily  killed,  but 
when  protected  by  fhe  leaves  it  is  difficult  to  reach  them  with  any  remedy. 

PLUM  CURCULIO  (Oonotracheltu  nenuphar  Hbat.). 

To  the  cherries  the  plum  curculio  is  fully  as  injurious  as  to  the  plums, 
though  the  cherries  do  not  drop  as  the  plums  do  when  stung,  consequently 
we  do  not  notice  so  great  damage  until  we  pick  a  luscious  red  cherry, 
apparently  sound,  and  bite  into  it  when  we  are  very  apt  to  meet  disappoint- 
ment The  cherry  will  grow  around  and  cover  up  the  crescent  cut  made 
by  the  curculio,  while  the  plum  will  rot  from  the  cut. 

Although  there  is  only  one  brood,  the  beetles  do  not  all  appear  at  once, 
and  we  must  fight  them,  (this  little,  hard  shelled  beetle)  for  several  weeks 
-      ^em^af^pa^^/  after  the  blossoms  fall,  if  we  save  the  fruit.  If 
*1    j5p^Wl.T+^^H^^>  ***e  cherries  and  plums  are  a  full  crop,  and  the 
\  curculio  are  not  too  numerous,  we  can  save 

^^^^       ...  ,  t         what  the  trees  will  mature  by  spraying  with  the 

l^^k  arsenites.    Spray  as  soon  as  the  blossoms  are 

d  «g3  all  off,  and  this  should  be  followed  by  two  or 

•TYgSSjy  three  other  sprayings  at  intervals  of  about  ten 
^j^^,     I  \[(HM«    days.    The  arsenites  should  be  used  with  the 
Mk       l^JPjl    Bordeaux  mixture,  as  rains  will  be  less  likely 
S%*B»*~'       /)£3§ir^  *°  waBQ  on*  *ne  arsenic,  and  the  plant  diseases 
%  — '  *na*  attack  the  cherry  and  plum  will  be 

C  I         checked  by  it.    If  prospects  are  that  this  will 

Fi*  tt.-piom  curculio.  a,  larra;  6,  not  save  the  crop,  jarring  the  trees  by  means 
popa;  c.  beetle.  Qf  a  p^ded  mallet  and  collecting  the  curculio 

on  a  sheet  should  be  resorted  to.    The  arsenites  are  so  slow  in  acting  on 
the  curculio  that  after  one  has  eaten  of  a  poisoned  leaf  or  of  the  fruit,  it 
will  still  live  two  or  three  days  and  in  the  meantime  sting  quite  a  number 
of  cherries  and  plums. 
6 
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DISEASES  OP  THE  PLUM. 


THE  BLACK  KNOT  (Plowrightia  morbosa,  [Schw.]  Saoc). 


Knot.  Plowrightia 


Fig.  25.— Black 
(Schw)  Saoc. 

1.  Stem  of 
appears  in  the 

2.  Perithecinm  with  mycelium 


plum  tree  with  knot  npon  it, 
fall  and  winter, 


cells  of  the  stem,  and  covered  with  filaments  bear- 
ing; spores.  6,  at  their  extremities.  Section  made 
in  May. 

8.  Filaments  and  spores,  (conidia)  more  highly 
magnified. 

4.  Section  through  a  cavity  containing  stylos  pores. 
After  Farlow. 


Although  this  disease  is  widely 
disseminated  and  has  been  very 
destructive  to  the  plum  orchards 
wherever  it  has  appeared,  farmers 
and  fruit  growers,  as  a  rule,  do  not 
appreciate  the  danger  of  allowing 
it  to  get  a  start  in  their  vicinity. 
In  many  sections  of  New  York  and 
New  England,  and  in  some  portions 
of  Michigan,  it  has  been  allowed  to 
get  a  foothold  and  within  two  years 
the  otherwise  best  cared  for  and 
profitable  orchards  have  been 
entirely  destroyed.  With  thuse 
terrible  examples  before  us,  every 
fruit  grower  should  watch  his  trees 
and  endeavor  to  save  them  from  the 
scourge. 

The  larvae  of  various  insects  are 
often  found  in  the  knots,  and  it  has 
been  claimed  that  they  are  the 
cause  of  the  knots,  but  very  often 
knots  are  found  that  do  not  contain 
insects  and,  moreover,  the  micro- 
scope and  even  the  unaided  eye 
shows  that  it  is  of  a  fungous 
nature. 

The    swellings    (Fig.    25)  are 
generally  found  upon  the  shoots  of 
the  previous  year's  growth,  but  may 
morboaa,  appear  upon  the  larger  branches,  or 
^  the  trunk.     The  spores  enter  the 
between  the  tissues,  and  the  threads  of  the 


fungus  and  the  cellular  growth  of 
the  stem,  due  to  the  disturbance 
produced  by  the  development^  of 
the  fungus,  causes  the  swelling, 
which  often  becomes  several  times 
the  size  of  the  branch.  As  it  grows,  the  bark  cracks  and  the  spongy 
tissues  below  appear.  The  swellings  begin  to  show  during  the  month  of 
May,  and  early  in  June  will  be  found  covered  with  an  olive-green  mould, 
which  consists  of  the  fruiting  threads  of  the  fungus,  bearing  at  their  tips 
the  minute  spores.  These  are  borne  about  by  the  wind  and  in  various 
other  ways  scatter  the  disease. 

Later  on,  the  surface  of  the  knots  becomes  hard  and  black,  and  a  care- 
ful examination  will  show  it  to  be  covered  with  minute  pimples.  These 
are  the  pustules  which  contain  the  winter  spores  of  the  fungus,  which 
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ripen  during  the  winter  and  serve  as  an  additional  means  of  scattering  the 
disease.  Each  of  the  pimples  contains  a  large  number  of  spore  cases  or 
asci,  in  each  of  which  about  eight  spores  are  contained. 

Any  person  who  has  once  seen  a  knot  should  be  able  to  recognize  them, 
as,  not  only  are  they  well  marked  when  in  their  summer  and  winter  fruit- 
ing stages,  but  the  appearance  of  the  knots  at  any  time  is  distinctive. 
There  are  several  other  forms  of  spores,  but  the  conditions  under  which 
they  develop  is  not  certainly  known. 

When  a  knot  has  once  commenced  to  form,  no  treatment  with  copper 
compounds  can  affect  it,  but  it  is  likely  that,  if  the  trees  are  kept  well 
covered,  the  spores  will  not  be  able  to  gain  entrance. 

The  only  safe  thing  is  to  watch  the  trees  and  cut  off  the  knots  whenever 
they  appear.  If  they  can  be  taken  in  hand  in  the  spring,  when  the  swell- 
ing first  starts,  and  before  the  summer  spores  form,  little  harm  will  be 
done.  The  trees  should  be  watched  carefully  during  the  summer,  and 
should  be  examined  at  least  once  after  the  leaves  have  fallen,  as  the  knots 
can  then  be  more  easily  seen  and,  if  they  are  cut  off  at  any  time  before 
January,  the  winter  spores  will  not  have  developed.  In  cutting  off  a 
branch,  care  should  betaken  that  it  is  removed  several  inches  below  where 
the  knot  shows,  in  order  that  all  of  the  mycelium  of  the  fungus  may  be 
removed.  If  this  is  not  done,  the  knot  will  be  likely  to  sbow  the  coming 
spring  below  where  the  cut  was  made.  Sometimes  the  knots  are  upon  the 
trunks  or  large  branches,  which  can  not  be  taken  off  without  injuring  the 
trees  seriously.  If  such  is  the  case,  it  will  be  well  to  attempt  to  save  it,  if 
the  knot  has  not  become  too  old  and  hard.  The  swelling  should  first  be 
pared  off  and  tincture  of  iodine  applied;  this  will  follow  the  threads  of  the 
fungus  and  destroy  them.  The  wound  should  then  be  painted  with  lead 
and  oil  paint,  which  will  both  aid  in  killing  the  fungus  and  prevent  the 
drying  out  of  the  tissues. 


In  1893  a  law  was  enacted  in  connection  with  the  "  yellows  "  law,  which 
provides  for  the  destruction  of  the  knots,  in  case  the  owners  refuse  to 
attend  to  it,  under  the  direction  of  the  commissioners. 

The  plum  growing  industry  is  becoming  of  much  importance  in  many' 
portions  of  the  State  but,  it  is  likely  to  be  of  short  duration,  if  the  black 
knot  makes  its  appearance  in  the  orchards,  unless  the  law  is  rigidly 
enforced. 


This  disease,  often  spoken  of  as  leaf  blight  and  shot-hole  fungus  and 
which  formerly  was  described  as  Septoria  cera&ina.  has  been  one  of  the 
most  troublesome,  to  the  grower  of  the  plum  as  well  as  of  the  cherry.  It 
is  quite  generally  distributed  and  often  causes  the  winter-killing  of 
thousands  of  trees,  which  through  the  loss  of  their  leaves  in  August  are 
unable  to  ripen  their  wood. 

It  shows  first  as  small,  purple  spots,  upon  both  sides  of  the  leaves,  and 
in  a  short  time  the  tissues  attacked  take  on  a  brown  color.  These  affected 
spots  frequently  drop  out,  leaving  small,  round  holes,  whence  one  of  the 
common  names  of  the  disease.  With  a  lens  it  can  be  seen  that  there  are 
one,  or  more,  black  dots  on  the  under  surface  of  the  spots.  These  are  the 
fruiting  pustules  within  which  the  spores  are  produced  in  great  numbers. 
The  spores  are  long  and  slender  and  generally  contain  a  number  of  cells. 
Each  cell  of  these  summer  spores  is  capable  of  propagating  the  fungus. 


LEAF  SPOT   (CyUndroeporium  padi,  Karat). 
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After  the  spots  have  turned  brown,  the  winter  spores  are  formed,  bat 
they  do  not  become  fully  developed  until  the  following  June,  when  they 
are  found  in  pustules  on  the  under  side  of  the  leaves  in  elongated  asci,  or 
spore  cases. 

When  a  leaf  has  many  spots  upon  it  they  run  together  and  thus  destroy 
a  large  part  of  the  tissues.  As  a  result,  the  leaves  drop  and  the  fungus  has 
thus  not  only  robbed  the  tree  of  much  of  its  nourishment,  but  it  has  deprived 
it  of  the  ability  to  assimilate  and  prevented  it  from  ripening  its  wood. 
As  the  fungus  works  entirely  within  the  tissues,  all  remedies  must  be 
preventive,  but  the  use  of  fungicides  has  been  fourid  even  more  efficacious 
than  might  be  expected,  as  Bordeaux  mixture,  applied  as  recommended 
for  the  rot,  will  keep  the  trees  free  from  leaf-blight.  For  the  cherry  and 
plum  trees  that  are  not  in  bearing,  it  should  be  applied  in  July,  some- 
where about  the  middle  of  the  month  and  again  about  the  first  to  the 
tenth  of  August.  Had  this  remedy  been  employed  for  the  past  five  years, 
not  only  would  the  lives  of  thousands  of  plum  trees  been  saved,  but  the 
growth  of  others  would  have  been  largely  increased. 

PLUM  POCKETS  {Taphrina  pruni,  Fckl.). 

The  so  .called  "Plum  Bladders  or  Pockets"  are  due  to  a  parasitic  fungus. 
It  causes  the  fruits  to  enlarge  and  become  hollow,  and  finally  drop  to  the 
ground.  It  is  also  quite  common  upon  the  branches  of  American  varieties 
of  plums,  causing  swellings  to  form  upon  them. 

The  fungus  is  carried  over  winter  in  the  winter  spores  in  the  diseased 
fruits  and  branches,  and  these  should  be  collected  and  burned.  The  spring 
application  of  copper  sulphate  will  also  do  much  to  head  off  the  disease 
and  by  the  occasional  use  of  Bordeaux  mixture  during  the  summer  it  can 
be  held  in  check. 

Of  the  other  diseases  of  the  plum,  the  "Brown  Rot"  is  most  trouble- 
some. It  has  been  described  at  length  under  the  cherry  and  peach  upon 
which  it  also  appears.  The  work  of  the  fungicides  can  be  greatly  aided  if 
the  diseased  fruits  are  collected  and  burned. 

The  "  Leaf  Rust"  or  Blight  which  sometimes  attacks  the  leaves  of  the 
plub  and  causes  them  to  fall  during  hot,  dry  summers,  is  the  same  as  upon 
the  peach  (Puccinia  pruni-spinosce).  It  shows  first  as  small,  yellow  spots, 
which  soon  cause  the  remainder  of  the  surface  to  turn  yellow  and  finally 
brown  and  they  then  fall  to  the  ground.  The  use  of  fungicides  as  recom- 
mended for  the  leaf -spot  will  generally  be  sufficient  to  hold  it  in  check. 


INSECTS  OF  THE  PLUM. 


Besides  the  plum  curculio,  spoken  of  under  cherry  insects,  the  plum  tree 
suffers  considerably  from 

THE  PLUM  TREE  APHIS  (Aphis  prunifolia  Fitch). 

The  life  history  of  the  plum  aphis  is  similar  to  that  of  those  on  the  apple, 
cherry  and  peach  which  have  already  been  spoken  of.  When  numerous  the 
lice  do  considerable  injury  as  they  do  not  confine  thetnselves  to  the  leaves, 
but  feed  on  the  tender  twigs  and  stems  of  the  fruit,  drawing  so  much  sap 
from  them  that  the  plums  shrivel  and  drop  off  for  the  lack  of  nourishment. 
The  treatment  is  the  same  for  the  plum  aphis  as  for  the  other  Aphidse — 
kerosene  emulsion. 
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Where  the  aphis  has  been  qommon  on  the  plum  trees,  people  often  find 
plums  with  an  insect  on  it  resembling  Fig.  26  and  think  it  a  new  pest 


Fig.  28. 


-Pupa  of  Anati*  15-punctata  attached 
to  a  plum. 


Fig.  27.— Imago  of  Anatis 
15-vunctata. 


which  has  appeared  for  tbem  to  fight.  The  insect  attached  to  the  plum  is 
the  pupa  of  the  little  lady-bird  beetle  Anatis  15-punciaia  Oliv.  This  lit- 
tle lady-bird  and  the  larva  from  which  the  pupa  came,  are  insects  that  feed 
almost  exclusively  on  plant  lice  and  never  injure  fruit  of  any  kind.  They 
are  friends,  as  they  help  rid  the  trees  of  the  lice,  and  should  never  be  killed 
if  it  can  be  avoided. 


FUNGOUS  DISEASES  OP  THE  QUINCE. 

While  this  fruit  is  attacked  in  all  its  parts  by  fungi,  as  a  rule  the  diseases 
have  not  been  very  destructive  in  Michigan  and  most  of  them  yield  readily 
to  fungicides  and  other  treatment. 

TWIG  BlJGHT  (Bacillus  amylovorus,  Burr.). 

This  disease,  which  is  similar  in  its  nature  to  the  fire  blight  of  the  pear, 
has  in  some  localities  made  inroads  into  the  quince  orchards.  As  a  rule, 
it  is  confined  to  one  or  more  of  the  branches,  but  in  severe  cases  it  spreads 
through  the  trees.  It  can  readily  be  distinguished  from  the  leaf  blight  as 
it  causes  the  leaves  to  turn  an  even  brown  color  and  there  is  no  appear- 
ance of  spots  as  in  that  disease.  The  leaves  also  remain  upon  the  twigs, 
which  become  dry  and  hard.  While  Bordeaux  mixture  will  aid  in  keeping 
down  the  disease,  it  will  not  entirely  prevent  it,  and  the  only  remedy  is  to 
cut  out  and  burn  the  diseased  branches,  making  the  cut  several  inches 
below  where  any  sign  of  disease  shows. 

LEAF  BLIGHT  AND  FEUIT-SPOT  (Entomotporium  maculatum,  Lev.). 

Of  the  other  diseases  of  the  quince  none  is  more  prevalent  than  the  above, 
which  is  of  a  fungous  nature  and  appears  upon  the  pear  in  the  same  forms. 
In  some  seasons,  particularly  if  the  trees  are  grown  without  cultivation, 
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most  of  the  leaves  torn  yellow  and  drop  from  the  trees.  As  upon  the  pear 
leaves,  small,  circular  spots  appear  and  if  numerous  enough  may  run 
together  and  cover  a  considerable  portion  of  the  leaves.  After  a  time  small 
black  specks  appear  in  the  center  of  the  brown  spots  and  indicate  that  the 
spores  are  being  formed.  This  disease  yields  readily  to  the  Bordeaux  mix- 
ture,  and,  if  three  applications  are  given,  the  foliage  will  keep  healthy  and 
will  remain  much  longer  on  the  trees  than  when  the  trees  are  not  sprayed, 
while  the  fruit  will  be  free  from  spots.  The  fact  that  the  trees  retain  the 
leaves  will  cause  a  marked  increase  in  the  size  of  the  fruit  and  this  will  not 
only  give  a  larger  yield,  but  it  will  sell  for  a  higher  price  per  bushel 

THE  QUINCE  BUST  (Roettelia  auramtiaca,  Pk.). 

The  orange  rust  of  the  quince  attacks  both  fruit  and  stems,  causing 
swellings,  from  which  short,  horn-like  processes  protrude,  in  which  the 
reddish  yellow  spores  are  developed. 

If  the  fruit  is  attacked  while  small,  it  will  generally  drop,  bat  if  it  does 
not  come  until  the  fruit  has  reached  some  size,  and  if  the  spot  is  small,  it 
will  stop  the  growth  of  the  portion  attacked  and  cause  the  fruit  to  become 
misshapen. 

The  rust  of  the  quince  is  one  of  the  forms  of  the  cedar  apples,  which 
are  often  found  in  the  spring  on  the  branches  of  the  red  cedar.  As  a  pre- 
ventive  it  will  be  well  to  destroy  all  red  cedars  that  are  near  fruit  planta- 
tions, especially  if  "cedar  apples"  are  found  upon  them.  Whenever  the 
swellings  are  found  upon  the  branches  of  the  quince  trees,  or  when  they 
are  seen  upon  the  fruit,  it  will  be  well  to  remove  and  burn  them. 

If  the  trees  are  kept  well  covered  with  some  fungicidal  preparation,  the 
spores  will  be  killed  as  they  germinate,  and  beyond  the  destruction  of  the 
red  cedars  this  will  be  the  only  thing  that  can  be  done  as  a  preventive. 
While  it  will  greatly  reduce  the  injury,  if  the  rust  has  been  troublesome 
it  may  not  be  entirely  effectual,  and  pains  should  be  taken  to  remove  all 
of  the  portions  that  show  the  rust  as  soon  as  it  appears. 


THE  ROTS  OP  THE  QUINCE. 

THE  RIPE  EOT  {QloROtporiim,  fructigenum,  Berk.).    PALE  HOT  (Phoma  cydcmioz,  Sacc.),  and 
BLACK  ROT  (Sphatropn*  malorum,  Pk.). 

The  black  rot  often  appears  before  the  fruit  is  half  grown,  and  causes 
the  skin  to  turn  brown.  Small,  dark  pimples  soon  form  beneath  the 
skin,  through  which  the  greenish  brown  spores  are  protruded.  The 
remedy  for  this  disease  is  the  same  as  for  the  rust,  spray  to  destroy  the 
spores  as  they  germinate,  and  if  any  of  them  escape  and  cause  the  fruit  to 
rot,  destroy  the  diseased  fruit  as  soon  as  it  is  seen. 

The  pale  rot  works  much  the  same  as  the  one  just  described,  but  the 
spots  are  at  first  nearly  colorless  and  finally  become  of  a  light  blue  color. 
The  tissues  beneath  soon  become  softened  and  the  infected  portion  wrinkles 
up.  The  ripe  rot  or  bitter  rot  is  the  same  as  is  found  upon  the  apple.  The 
flesh  sinks  away  and  the  brown  depressions  are  covered  with  pimples  in 
which  pink  colored  spores  are  produced.  As  with  the  black  roc  the 
remedy  for  the  last  two  diseases  is  to  spray,  and  then  see  that  all  diseased 
fruits  are  destroyed. 


Digitized  by 


Google 


FUNGOUS  DISEASES  OP  THE  GRAPE. 


47 


Were  a  different  treatment  required  for  each  of  the  diseases  of  the 
quince  one  would  soon  be  discouraged,  but,  as  in  most  other  cases,  the 
sprayings  recommended  for  one  will  suffice  for  all,  and  the  labor  is  after  all 
not  burdensome. 


FUNGOUS  DISEASES  OF  THE  GRAPE. 
DOWNT  MILDEW  OF  THE  6 RAPE  (Plasmopara  viticola  (B  &  C.J,  Berl.  &  De  Ton.). 


Fio.  28.— Downy  Mildew  of  the  Grape,  Plasmupara  vitia.la. 

1.  Section  of  leaf  (greatly  magnified)  showing  oonidial  stage. 

2.  Showing  the  same,  less  magnified 

S.  The  same,  showing  the  effect  of  the  fangns,  the  leaf  brown  and  shriveled. 
4.  Germinating  oonidia. 

5-8.  Development  of  oonidia  through  zoospore  and  swarm-spore  stages. 

9.  Spore. 

10.  (terminating  spore. 

11-18.  Fertilization  of  oogonium  and  development  of  the  oospore. 

14.  Section  of  leaf  greatly  magnified,  showing  mycelial  thread  passing  between 
the  cells,  and  sending  its  hanttoria  into  them. 

15.  Branching  mycelium,  the  spots  representing  haostoria.     —After  Viala. 
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This  important  fruit  seems  to  be  particularly  subject  to  the  attack  of 
various  fungous  diseases  and  all  parts  of  the  plants,  including  stems,  leaves 
and  fruit  are  often  so  seriously  injured  that  the  crop  of  fruit  is  lost  and  the 
strength  of  the  plant  greatly  impaired. 

It  is  all  the  worse  because  they  come  at  various  times  and  under  differ- 
ent conditions;  thus  the  downy  mildew  is  "favored  by  cold,  wet  weather, 
while  the  so  called  powdery  mildew  luxuriates  when  it  is  hot  and  dry. 

This  disease,  which  is  sometimes  called  the  American  Yine  Disease,  is 
often  quite  troublesome  to  the  foliage  and  fruit  of  our  grapes.  The  spores 
from  which  it  develops,  fall  upon  a  leaf  and  in  the  presence  of  moisture 
quickly  germinate.  The  germinating  tube  gains  entrance  through  the 
breathing  pores  to  the  interior  of  the  leaves  and  passing  between  the  cells 
of  which  they  are  composed,  sends  its  root-like  baustoria  through  the  cell- 
walls  (Fig.  28,  14)  and  absorbs  the  cell  contents,  to  be  used  in  its  own 
development.  This  destruction  of  the  cells  causes  brown  or  yellow*  spots 
to  appear,  after  which  the  leaves  turn  yellow  and  finally  brown,  and  this  is 
the  first  indication  that  will  be  noticed  of  the  presence  of  the  disease. 

If  the  conditions  are  favorable,  the  stalks  upon  which  the  spores  are 
developed  will  push  through  the  stomata  on  the  underside  of  the  leaves 
and  ripen  an  immense  number  of  oval,  colorless,  summer  spores  or  conidia. 
(Fig.  28,  1  and  2).  The  stalks  and  the  spores  together  show  as  downy  or 
frosty  patches,  generally  on  the  underside  of  the  leaves,  although  they 
may,  if  the  attack  is  a  severe  one,  appear  on  the  upper  side  as  well  as  on 
the  leaf  petioles  and  young  branches. 

The  growth  of  the  fungus  and  the  development  of  the  spores  are  well 
illustrated  in  Fig.  28.  The  leaf  soon  shrivels  as  seen  at  Fig.  28,  3,  and,  later 
on,  the  thick-walled  winter  cells  form  within  the  leaves.  Within  them  they 
fall  to  the  ground  and  are  ready  to  spread  the  disease  the  following  year. 
While  this  disease  may  attack  almost  any  variety,  it  is  most  likely  to 
appear  upon  such  kinds  as  are  naturally  weak,  or  that  have  become  so 
through  soil  exhaustion,  from  over-bearing  or  from  the  attacks  of  insects 
or  fungi. 

The  fungus  checks  the  growth  of  the  berries  and  causes  them  to  turn 
brown  so  that  the  disease  has  often  been  termed  brown  rot.  When  the 
spores  are  developed  upon  the  berries  it  gives  them  a  grayish,  mealy 
appearance.  The  disease  is  particularly  troublesome  in  cold,  wet  seasons 
when  the  plants  have  been  weakened  by  the  unfavorable  conditions  under 
which  they  have  been  growing. 

As  in  nearly  all  other  cases  a  fungicide  to  be  efficient  against  this  dis- 
ease should  be  applied  before  the  spores  have  germinated  upon  the  plants. 
This  will  necessitate  an  application  early  in  the  spring  before  the  buds  have 
swollen,  for  which  spraying,  copper  sulphate  solution  can  be  used,  and  it 
should  be  applied  thoroughly  to  all  parts  of  the  vines,  the  trellis  and  the 
soil  beneath.  In  this  way  great  numbers  of  spores  can  be  destroyed.  A 
second  application,  using  Bordeaux  mixture,  should  be  made  when  the  first 
leaves  are  about  one-half  grown,  and  this  should  be  repeated  as  soon  as  the 
fruit  has  set.  The  later  applications  should  be  made  at  intervals  of  from 
ten  to  fifteen  days  according  to  the  weather  and  the  prevalence  of  the  dis- 
ease. If  the  summer  is  cool  and  wet,  as  many  as  five  or  six  applications  can 
be  made  with  profit,  and  although  when  the  disease  is  very  prevalent  the 
foliage  and  fruit  may  not  be  entirely  protected,  yet  the  injury  will  be  very 
slight,  while  were  no  use  of  the  fungicide  whatever  made,  the  entire  crop 
might  have  been  lost. 
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POWDERY  MILDEW  OF  THE  GRAPE  (Uneinula  ampelopsidi*) . 


The  so  called  pow- 
dery mildew  is  partic- 
ularly troublesome  in 
seasons  when  it  is  hot 
and  dry,  and  it  attacks 
the  fo&age  and  young 
shoots  as  well  as  thd 
fruit  It  is  particular- 
ly troublesome  to  the 
varieties  that  are  hy- 
brids of  Vitis  vinifera, 
the  European  wine 
grape.  The  fungus 
lives  upon  the  surface 
of  the  leaves  and  ob- 
tains its  food  by  send- 
ing root-like  suckers 
called  haustoria,  into 
the  underlying  cells, 
from  which  they  ab- 
sorb the  contents.  The 
summer  spores  are 
borne  upon  simple 
spore  stalks  (Fig.  29, 1) 
and  serve  for  the  rapid 
reproduction  of  the 
fungus.  The  forma- 
tion of  the  winter 

? yores  is  illustrated  in 
ig.  29,  4.  The  spore 
cases  of  the  grape 
powdery  mildew  can 
be  readily  distin- 
guished from  others  by  having  the  extremities  of  their  appendages  arranged 
in  coils. 

The  thick  covering  of  the  winter  spores  (perithecia)  serves  to  protect 
them  from  extremes  of  temperature  and  moisture  during  the  winter. 

The  affected  portions,  during  the  first  half  of  the  season,  take  on  a 
whitish,  powdery  appearance,  which,  later  on,  changes  to  a  light  brown, 
owing  to  the  presence  of  great  numbers  of  winter  .spores.  As  both  the 
spores  and  the  body  of  the  fungus  are  upon  the  surface  of  the  leaves,  it  is 
easy  to  destroy  them  wherever  the  copper  compounds  can  be  brought  into, 
contact  with  them,  but,  as  it  often  appears  inside  the  fruit  clusters,  it  is  diffi- 
cult to  exterminate  if  it  once  gets  a  start.  The  sprayings  with  Bordeaux 
mixture,  that  are  generally  applied  for  the  other  diseases,  will  do  much  to 
hold  it  in  check,  during  the  early  part  of  the  season,  but,  later  on,  as  the 
fruit  approaches  maturity,  the  weak  copper  sulphate  or  the  ammoniacal 
carbonate  of  copper  will  be  preferable.  The  application  of  flowers  of 
sulphur  to  such  varieties  as  are  subject  to  this  disease,  at  intervals  during 
the  season,  will  also  be  of  value,  especially  on  grapes  grown  under  glass. 
7 


Fig.  29.— Powdery  Mildew*  of  Rose,  Cherry  and  Grapp.  7,  summer  spore 
of  rose  mildew;  2-4,  development  of  carpogoniom;  5,  winter  spore 
(veritkecium)  with  ascus,  containing  ascospores  escaping;  6,  summer 
spores  of  cherry  powdery  mildews;  7,  winter  spore  of  same ;  JO,  raycel- 
inm  with  haattoria  in  cells;  II,  13, 18,  the  same,  of  the  powdery  mildew 
of  the  grape.— After  De  Bary. 
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In  dry  seasons  the  frequent  stirring  of  the  soil  will  aid  in  keeping  the 
vines  healthy,  but,  upon  its  first  appearance,  recourse  should  be  had  to  one 
of  the  above  fungicides. 

THE  BLACK  ROT  OF  THB  GRAPE  (Phytoxticta  labruscce,  Thflm.)   (Laettadia  BidweUU,  (Ell).  Via. 

and  Ear.) 

In  some  seasons  this  disease  has  played  havoc  in  the  vineyards  in  the 
southern  part  of  the  State  practically  ruining  the  crops.  The  brown  spot 
disease  of  the  foliage  is  the  same  as  causes  the  rot  upon  the  fruit,  and,  in 
fact,  it  generally  manifests  itself  there  first.  Upon  the  fruit  it  shows  as 
small,  brown  spots,  which  gradually  enlarge  until  the  entire  berry  has  a  rot- 
ten appearance.  Up  to  this  time  they  generally  retain  their  spherical  form, 
but  the  point  first  attacked  soon  begins  to  shrivel  and  finally  the  berry 
dries  away,  until  it  consists  of  the  seeds,  covered  by  the  dried  pulp  and 
skin,  the  latter  in  folds  and  furrows  that  are  always  distinctive  of  the 
disease.  In  the  meantime  small  black  pimples  have  appeared  upon  the 
berries;  these  are  the  perithecia  in  which  the  winter  spores  are 
developed. 

The  fungus  also  has  other  reproductive  bodies  that  are  developed  in  great 
numbers,  especially  if  the  weather  is  warm  and  moist,  and  as  the  same 
conditions  favor  the  rapid  germination  and  development  of  the  fungus, 
the  injury  from  the  disease  is  greatly  increased  when  these  conditions  are 
present 

Experiments  have  demonstrated  that  in  sections  where  this  disease  is 
troublesome,  it  can  be  held  in  check  by  the  judicious  use  of  copper  com- 
pounds. If  the  vines  are  thoroughly  sprayed  in  the  spring  before  the 
growth  starts,  with  a  strong  solution  of  copper  sulphate,  and  at  intervals 
of  two  or  three  weeks  using  Bordeaux  mixture  up  to  the  time  the  grapes 
are  half  grown,  and  after  that  a  weak  solution  of  copper  sulphate  .or 
ammonical  copper  carbonate,  there  will  be  but  little  if  any  loss  from  this 
disease,  and  other  fungous  diseases  will  be  held  in  subjection  by  the  same 
applications.  As  a  rule  no  application  need  be  made  latter  than  the  first 
of  August. 

aNTHBACNOSE  (Spaceloma  ampellnum,  De  By). 

This  disease  is  a  comparatively  new  one  in  this  locality  and,  so  far  as  is 
known,  has  appeared  in  but  a  few  sections  in  Michigan,  and  there  has  done 
but  little  harm,  as  it  seems  to  confine  itself  to  a  few  varieties,  particularly 
Champion  and  Vergennes. 

It  attacks  all  new  parts  of  the  plants  and  may  appear  at  any  time  during 
the  growing  season.  Upon  the  leaves,  it  appears  as  sunken,  brown  spots 
with  slightly  raised  rims.  The  spots  generally  become  elongated  and  the 
dead  tissues  take  on  a  white  color.  It  has  a  similar  appearance  upon  the 
stems,  but  it  may  extend  so  deep  as  to  practically  girdle  the  branches 
and  cause  the  loss  of  both  leaves  and  fruit.  The  fruit  also  is  very  likely 
to  be  attacked,  the  spots  at  first  showing  with  reddish-brown  borders  and 
gray  centers.  The  berries  finally  wither  and  dry  up  until  only  the  skins 
and  seeds  remain,  but,  if  the  spots  are  small,  the  portion  free  from  disease 
may  keep  on  growing  and,  as  a  result,  the  berries  will  crack  and  expose  the 
seeds.  When  they  wither  in  this  way,  they  appear  quite  unlike  those 
attacked  by  black  rot,  since  they  do  not  turn  brown  as  in  that  disease,  nor 
do  they  take  on  the  wrinkled  and  pimply  appearance  so  characteristic  of 
black  rot 
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If  this  disease  is  allowed  to  get  a  start,  it  is  generally  quite  destruct- 
ive and  not  only  should  preventive  measures  oe  used,  but  if  it  makes 
its  appearance  it  will  generally  pay  to  cut  away  and  burn  the  infected 
portions. 

The  treatment  with  Bordeaux  mixture  as  recommended  in  the  spraying 
calendar  will  do  much  to  hold  the  disease  in  check  and  if  persistently 
kept  up  will  prevent  it  from  gaining  a  foot-hold.  The  treatment  should 
begin  early  and  should  be  frequently  repeated. 

SHELLING  OF  THE  GRAPE. 

Id  some  seasons  numerous  complaints  are  received  of  the  shelling  of  the 
grapes  from  the  bunches,  the  stem  breaking  short  off  next  to  the  berry, 
instead  of  drawing  out  from  the  fruit  as  is  the  case  in  healthy  berries. 
As  a  rule,  the  berries  at  the  lower  end  of  the  cluster,  or  at  the  extremity  of 
the  shoulder,  are  the  first  to  shell,  and  the  bunches  nearest  the  extremity 
of  the  canes  generally  suffer  most. 

The  disease  does  not  seem  to  be  of  a  fungous  nature,  but,  as  a  rule,  it  is 
due  to  something  that  has  caused  a  weakness  in  the  plant.  This  may  be 
due  in  whole,  or  in  part,  to  some  fungus  that  has  attacked  the  foliage  and 
has  injured  the  assimilating  powers  of  the  plant.  If  the  fungus  has  proper 
treatment,  there  will  be  no  danger  of  injury  from  this  source.  While 
insects  are  seldom,  if  ever,  the  direct  cause  of  the  disease,  it  is  possible 
that  some  of  them,  particularly  those  that  suck  the  suck  the  sap  from 
plants,  may  serve  as  the  inducing  cause.  In  many  cases,  it  has  been  found 
that  the  application  of  mineral  fertilizers  to  vineyards  has  given  crops  free 
from  the  trouble.  This  may  be  attributed  to  the  fact  that  the  soil  was 
deficient  in  either  potash  or  phosphoric  acid,  particularly  the  former,  and 
that  they  served  to  give  a  firm  growth  and  to  check  the  tendency  of  the 
plant  on  soils  unduly  rich  in  nitrogenous  matter  to  waste  their  energies  in 
the  production  of  shoots  and  leaves,  at  the  expense  of  the  ripening 
crop.  On  cold,  poorly  drained  soils,  where  the  plants  could  not  get  a 
proper  supply  of  food,  the  disease  has  also  been  troublesome. 

As  a  rule,  there  will  be  little  trouble  from  this  disease  if  the  vineyard  is 
on  soil  of  a  suitable  character,  and  where  the  plants  receive  suitable  food 
and  cultivation,  avoiding  the  use  of  stable  manure  for  the  most  part  and 
depending  for  an  artificial  supply  of  plant  food  upon  wood  ashes,  ground 
bone  and  similar  mineral  fertilizers. 


INSECTS  OF  THE  GRAPE. 
GRAPE  VINES  FLEA  BEETLE  {HaUica  chalybea  111.). 

The  worst  enemy  to  the  grape  early  in  the  season  is  this  little  steel  blue 
beetle  (Fig.  30).  Before  the  buds  burst  the  beetles  are  gnawing  into  them 
and  often  destroy  whole  vineyards  before  it  is  time  for  leaves  or  blossoms 
to  appear.    Usually  they  destroy  only  a  portion  of  the  buds  and  then  feed 

Mon  the  leaves,  first  as  the  imago  and  later  as  the  larvae  from  the 
eggs  deposited  on  the  leaves  by  the  parent  beetles.  The  young 
are  dark  brown,  hairy  and  minute.  When  full  grown  they  are 
considerably  less  than  half  an  inch  long,  and  are  a  dirty,  light 
brown.  At  this  stage  they  drop  to  the  ground,  bury  them- 
selves, transform,  and,  a  few  days  later  appear  as  a  second  brood 
to  again  feed  on  the  leaves.  This  brood  does  little  harm  com- 
*'  pared  with  that  of  the  first,  though  they  and  the  larvae  often 
riddle  the  leaves  with  holes  and  eat  all  but  the  larger  veinSf d 
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Remedies. — The  larvae  and  beetles  feeding  on  the  leaves  may  be  readily 
killed  by  the  arsenites,  but  this  is  of  little  avail  where  the  beetle  is  at  work 
in  the  bud  where  the  arsenites  will  not  reach  it,  and  probably  the  best 
thing  we  can  do  is  to  jar  the  beetles  off  into  abroad  pan  with  a  little  kero- 
sene in  the  bottom  or  on  a  stretched  cloth  well  saturated  with  the  same.  The 
vines  are  closely  pruned  and  cover  but  little  space  at  the  time  the  beetles 
appear  so  that  the  whole  vineyard  can  be  quickly  gone  over  in  this  way. 
The  beetles  will  readily  drop,  when  the  weather  is  a  little  cool.  As  a  pre- 
ventive, keep  all  rubbish  picked  up,  and  fallen  leaves  raked  from  the  ground 
so  that  the  nibernating  beetles  will  be  without  protection.  Grape  vines 
growing  in  grass  are  much  more  liable  to  attack  than  those  that  are 
cultivated. 

LEAF  HOPPERS. 

There  are  several  species  of  leaf 
hoppers  that  suck  the  sap  from  the 
leaves  of  the  grape  until  they  become 
speckled,  brown,  and  may  even  wither 
and  drop  off.  These  leaf  hoppers, 
one  of  which  is  shown  in  the  cut,  are 
prettily  marked  and  banded.  The 
most  injurious  one  in  Michigan 
(Typhlocyba    tricineta    Fitch)  is 

Fig.  31.-Grape  Vine  Leaf  Hopper  {Erythroneura  nearly  pure  white  with  three  black 

*****  Harr,)-  bands  crossing  it    The  individuals 

are  about  one-eighth  of  an  inch  long.  They  work  mostly  on  the  under 
side  of  the  leaves  and  quickly  jump  or  fly  to  some  other  part  of  the  vine 
when  disturbed. 

Remedy. — A  spray  of  kerosene  emulsion  thrown  on  the  underside  of  the 
leaves  in  the  cooler  part  of  the  day. 

The  Rose  Chafer  is  very  fond  of  the  blossoms  and  young  fruit  of  the 
grape.   It  has  already  been  treated  of  under  insects  attacking  the  peach. 

Climbing  Cut  Worms  also  attack  the  fruit  and  foliage  of  the  grape,  but 
have  already  been  spoken  of  under  the  apple  insects  and  the  same  pre- 
ventive should  apply  here. 

For  the  Large  Caterpillars  that  are  occasionally  found  on  the  grape 
vine  leaves,  it  hardly  seems  necessary  to  suggest  anything  more  than  hand 
picking,  though  the  arsenites  may  be  used. 


DISEASE  OF  THE  STRAWBERRY. 
LEAF-BLIGHT  (Sphcerclla  fragarice,  Sacc). 

In  some  seasons  this  disease  proves  quite  destructive  both  to  plants 
and  the  crop.  It  first  appears  upon  the  leaves  as  reddish-purple  spots, 
which  soon  turn  brown  and  finally  white.  Upon  these  spots  one  form  of 
spore  is  developed,  which  is  used  to  spreacL  the  disease  during  the  bummer, 
while  in  the  fall  and  winter  a  form  is  produced  which  in  the  spring  causes 
the  infection  of  the  new  leaves  as  they  are  developed.   Not  only  does  the 
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disease  greatly  reduce  the  leaf  area  of  the  plants  but,  by  attacking  the  fruit 
stalks  and  the  calyx,  it  tends  to  deprive  the  fruit  of  its  nourishment,  which 
results  in  its  shrivelling,  and  the  entire  crop  may  be  ruined. 

Starting  with  strong  and  healthy  plants,  from  plantations  that  have  not 
exhausted  themselves  by  fruiting,  and  keeping  the  foliage  well  covered 
with  Bordeaux  mixture,  during  the  first  season,  there  should  be  little  if  any 
signs  of  the  rust  at  the  beginning  of  the  second  year.  The  plants  should 
be  thoroughly  sprayed  with  Bordeaux  mixture,  just  as  the  first  blossoms 
are  opening,  which  will  admit  of  thoroughly  coating  the  flower  stalks  and 
the  calyxes  of  the  flowers.  If  the  spraying  was  properly  done  the  first 
season,  no  further  application  will  be  necessary,  but  if  it  was  neglected  so 
that  it  is  present  to  any  extent  upon  the  leaves,  it  will  be  well  to  give  a 
second  spraying,  using  copper  sulphate  solution  at  the  rate  of  one  pound  of 
copper  sulphate  to  two  hundred  and  fifty  gallons  of  water,  when  the  first 
berries  that  set  are  about  one-half  grown. 

If  the  plantation  is  to  be  kept  another  season  it  should  have  an  applica- 
tion of  Bordeaux  mixture  soon  after  the  fruit  has  been  gathered. 


The  fruit  and  leaves  of  the  strawberry  suffer  but  little  from  insect  attack 
to  what  the  roots  and  crown  do.  The  out  worms  that  are  the  farmer's 
dread  at  corn  planting  time,  are  sometimes  destructive  to  the  roots  and 
crown  of  the  strawberry  by  cutting  them  off  in  feeding  on  them. 


The  White  Grub,  or  larva  of  the  May  beetle,  often  feeds  on  the  roots 
and  at  times  becomes  quite  destructive.  One  of  the  worst  pests  when  it 
does  occur  is  the 
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INSECTS  OP  THE  ROOTS. 


Fig.  82.-5  and  4,  May  Beetle;  2,  larva  or  white  grab;  1,  papa. 
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STRAWBERRY  BOOT  BORER  (Anartia  lineateUa). 

It  is  also  the  second  worst  enemy  to  the  peach  in  this  State  where  it  is 
known  as  the  peach  twig  moth,  because  it  bores  into  the  twigs  and  early 

buds  of  the  peach  as  they  are  expanding  and 
kills  them.  In  the  strawberry  it  bores  into 
the  crown  and  down  through  the  heart  into  the 
larger  roots  and  usually  kills  the  plant  Closely 
related  to  the  root  borer  in  work  is  the  Straw- 
berry Crown  Borer  (Tyloderma  fragarwe) 
which,  in  the  grub  state  destroys  the  crown  by 
boring  into  it. 

Remedy. — Probably    the   most  satisfactory 
remedy  is  a  rotation  of  crops  so  that  the  plants 

Pig.  Ifc-Strawberry  Root  Borer;  a,  ™U  not  ****  m<>re  tha*  tw°  Cr°Pf°*  £r?U  ^j°Fe 

moth; *, lara; c  papa.  they  are  plowed  up  and  a  new  bed  planted  in 
another  place.  If  the  insects  are  known  to  be  at  work  in  the  plants  at  the 
fruiting  season,  the  plants  should  be  burned  before  the  insects  have  time 
to  mature  and  escape. 


DISEASES  OF  THE  RASPBERRY  AND  BLACKBERRY. 
ANTHRACNOSE  (Olceotporium  veneium,  Speg.). 

When  the  young  canes  are  about  one-half  grown,  small  purplish  spots 
often  appear  upon  them,  and  in  a  short  time  the  centers  of  these  spots 
become  white.  If  the  spots  are  sufficiently  numerous,  a  considerable  area 
of  the  canes  may  be  infected  and  great  injury  may  be  done,  as  not  only  will 
the  fungus  take  up  the  sap  of  the  plant,  but,  the  tissues  being  broken,  there 
will  be  a  very  rapid  loss  from  evaporation,  and  the  spots  may  dry  out  to  a 
considerable  depth. 

The  disease  may  extend  to  the  small  branches,  fruit  stems  and  to  the 
leaves.  If  the  area  involved  is  sufficiently  large,  the  entire  circulation 
may  be  cut  off,  and  the  berries  and  upper  portions  .of  the  canes  will  dry  up. 

In  the  case  of  an.  old  plantation,  the  old  canes  and  those  of  the  new  ones 
that  are  most  infected  should  be  removed  as  soon  as  the  crop  is  gathered, 
or  at  any  rate  early  in  the  following  spring,  and  the  remaining  plants 
should  then  have  a  thorough  spraying  of  copper  sulphate  solution  or  of 
Bordeaux  mixture,  with  later  applications  the  same  as  for  a  new  plantation. 

When  a  new  plantation  is  to  be  put  out,  the  plants  should  be  obtained 
from  a  young  plantation  that  is  but  little  if  any  infected  with  the  disease. 
In  the  case  o?  red  raspberries  and  blackberries,  it  will  be  desirable  to  have 
plants  that  have  been  grown  from  root  cuttings.  They  should  be 
thoroughly  sprayed  at  least  three  times  the  first  season  and  the  second 
season  it  will  be  well  to  spray  before  the  buds  start,  again  as  the  new  canes 
are  a  foot  or  so  high,  and  a  third  time  after  the  crop  has  been  gathered. 
For  the  firat  and  second  applications,  the  copper  sulphate  solutions  can  be 
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used,  remembering  that,  after  the  foliage  is  out,  it  is  not  well  to  use  more 
than  one  pound  or  the  copper  sulphate  for  two  hundred  and  fifty  gallons 
of  water. 

BED  BUST  (Cceoma  nUene,  Sohw.). 

Plantations  of  both  blackberries  and  strawberries,  particularly  the '  for- 
mer are  often  greatly  injured  by  this  disease.  It  appears  upon  the  young 
stems,  generally  when  they  are  about  one-half  grown  and  may  extend  to 
the  petioles  and  ribs  of  the  leaves.  It  lives  in  the  tissues  and  finally  bursts 
through  the  epidermis  and  scatters  its  numerous  orange-colored  spores. 
As  a  rule,  the  pustules  are  considerably  elongated,  following  the  furrows  in 
the  stems  and  branches.  When  the  disease  appears,  the  plant  should  at 
once  be  cut  out  and  burned,  and  if  much  of  the  shoot  is  involved  the  entire 
stool  should  be  sacrificed.  The  neighboring  plants,  and  desirably  the 
entire  plantation,  should  then  be  sprayed  with  copper  sulphate  solution  or 
Bordeaux  mixture,  to  prevent  the  infection  of  other  plants.  In  some  cases 
this  disease  has  been  very  destructive,  ruining  entire  plantations,  and  every 
effort  should  be  taken  to  prevent  its  spread. 


INSECTS  OF  THE  RASPBERRY  AND  BLACKBERRY. 


THE  TBEE  CRICKETS. 


Flff.3ft. 


-Hale  and  female  of  a  Tree  Cricket;  aleo  oanes 
containing  eggs. 


a  These  crickets  weaken  the  canes  con- 
siderably at  times,  by  making  a  longi- 
tudinal row  of  punctures  filled  with 
ygB  for  several  inches  down  the  canes, 
aese  eggs  are  long,  cylindrical,  curving 
slightly  and 
look  considera- 
bly like  a  grub, 
for  which  they 
are  often  mis- 
taken. They 
are  laid  in  the 
fall  and  remain  through  the  winter.  The  young  crick- 
ets instead  of  feeding  on  the  canes  in  the  spring,  when 
they  hatch  from  these  eggs,  leave  the  canes  and  feed 
on'  plant  lice  and  succulent  green  food  and  fruits. 
Our  most  common  species  is  CEcanthus  fasciatus 
Fitch. 

There  is  no  satisfactory  remedy  except  to  cut  out  and 
burn  the  canes  containing  eggs  in  the  fall  or  early 
spring.  Clean  culture  of  the  Berry  patch  and  borders  is 
an  excellent  preventive.  If  these  two  points  are 
observed,  no  extensive  injury  need  be  feared. 
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Fig.  «5.-R*d  Necked  Agrilus: 
6,  larva;  c,  imago. 


BED  NECKED  AGRILU8  (Agrilw  ruficollia  Pabr.) 

In  pruning  the  raspberry 
canes,  one  will  often  ob- 
serve a  swelling  of  the  cane 
for  an  inch  or  two.  The 
swelling  is  apt  to  be  cracked 
and  roughened,  manifesting 
au  unhealthy  growth.  This 
gall  has  been  termed  the 
raspberry  gouty  gall.   It  is 
produced  by  a  small  white 
grub  that  works  in  the  cane 
under  the  bark.    The  borer 
matures  in  early  spring,  transforms  to  a  pupa  in  the  pith 
of  the  cane  and  in  June  comes  forth  as  a  beetle  to  deposit 
e^gs  on  other  canes  for  a  following  generation  that  will 
mature  the  next  year.    The  beetles  work  more  extensively 
on  wild  than  cultivated  raspberries.', 

Remedy. — Cut  out  and  burn  the  galls  before  June. 

i 

THE  RA8PBERRY  SAW  PLY  (Monophadnus  rubri  Harr.). 

For  the  past  year  or  two,  reports  have  come  to  us  of 
this  saw  fly  stripping  whole  patches  of  bushes  often  of 
several  acres  in  extent.  Every  year  a  few  are  seen  on  the 
college  patches,  but  no  harm  has  been  done.  They 
are  a  green,  hairy  slug,  working  on  the  underside  of  the  leaf  and  resem- 
bling it  so  closely  that  one  must  look  carefully  to  detect  them.  They  cut 
irregular  holes  in  the  leaf,  often  nearly  perforating  it,  but  when  nearly 
grown  and  now  measuring  over  half  an  inch  in  length,  they  may  often  be 
found  feeding  on  the  edge  of  the  leaf.  There  is  but  one  brood  each  year 
so  by  the  end  of  June  the  larvae  leave  the  bushes  and  enter  the  ground 
where  they  transform  and  appear  as  a  four-winged  fly  the  following 
spring  to  again  lay  eggs  for  another  brood. 

Remedy. — Spray  with  hellebore  or  the  arsenites,  striking  the  underside 
of  the  leaves  as  much  as  possible. 


DISEASES  OF  THE  GOOSEBERRY. 


THE  POWDERY  MILDEW  {Sphcerotheca  Mon-uvce,  [Schw.]  B.andU.) 

Although  the  European  varieties  are  particularly  subject?  to  this  disease, 
it  frequently  appears  upon  those  of  American  origin.  While  they  grow 
luxuriantly  in  England  and  in  many  parts  of  continental  Europe  the  cool, 
moist  climate  being  particularly  favorable  for  them,  the  European  goose- 
berries suffer  a  serious  check  in  our  hot,  dry  summers  and  are  quite  likely 
to  be  attacked  by  powdery  mildew,  which  as  previously  stated,  like  all 
others  of  its  class,  luxuriates  in  a  warm,  dry  atmosphere. 
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In  a  general  way,  the  descriptions  that  have  been  given  of  the  other 
powdery  mildews  will  apply  to  this  one.  It  appears  early  in  the  sea- 
son upon  the  young  leaves  and  tender  shoots,  and  has  at  first  a  cob- 
webby appearance,  but,  when  the  spores  have  formed  it  has  a  white  pow- 
dery look  and  later  on  becomes  brownish,  owing  to  the  presence  of  the 
dark-colored,  winter  spore  coverings.  The  growth  is  checked  and  in  severe 
cases  the  leaves  drop  off  leaving  the  bare  stems.  The  action  of  the  fungus 
upon  the  fruit  is  to  check  the  growth  of  the  portion  attacked,  and  cause  it 
to  become  misshapen.  In  many  localities  it  has  been  useless  to  attempt  the 
cultivation  of  the  European  varieties  on  account  of  this  disease.  Attempts 
have  been  made  to  grow  them  under  conditions  similar  to  those  to  which 
they  are  accustomed,  by  planting  in  deep,  rich,  moist  soil,  and  mulching 
the  plants.  Others  find  them  fairly  successful  on  the  north  side  of  a 
fence  or  building.  The  use  of  sulphur  was  also  tried  and  sfeemed  to  have 
a  good  effect,  but  within  the  past  five  years  a  better  remedy  has  been  found 
in  liver  of  sulphur  (sulphide  of  potassium).  While  Bordeaux  mixture 
is  even  more  effectual  and  is  preferable  on  account  of  its  sticking  quali- 
ties for  use  early  in  the  spring,  it  is  better  to  use  the  potassium  sulphide 
or  weak  copper  sulphate  solution  after  the  fruit  is  half  grown,  as  it  will  not 
spot  the  fruit.  To  keep  the  European  sorts  free  from  mildew,  it  is  well  to 
spray  the  plants  once  in  from  two  to  four  weeks  from  the  time  the  leaves 
come  out  until  the  middle  of  August  The  longer  time  will  answer  if 
insects  or  mildew  do  not  appear,  but,  whenever  it  manifests  its  presence, 
the  fungicide  should  be  applied  at  once,  together  with  Paris  green  or 
pyrethrum  according  to  the  season,  if  worms  trouble. 

While  the  mildew  is  the  most  troublesome  of  the  diseases  of  the  goose- 
berry, it  is  sometimes  seriously  injured  by  several  "  leaf-spot "  diseases, 
which  will  be  described  as  affecting  the  currant,  and  the  rust  (^SScidium 
Grossularice,  Schum.).  As  a  rule,  the  treatment  recommended  for  the 
mildew  will  suffice  for  the  others. 


DISEASES  OF  THE  CURRANT. 

Frequently  the  foliage  drops  from  currant  plants  during  the  summer, 
owing  to  the  presence  of  fungi,  of  which  the  most  common  are  the  so 
called  spot  diseases  {Septoria  ribis  and  Cercospora  angulata,  Winter). 

These  differ  but  slightly  from  the  other  spot  diseases  and  cause  small, 
brown  spots  to  show  on  the  leaves  during  June  and  July,  and,  the  tissues 
being  destroyed,  the  affected  portion  drops  out.  In"  several  ways  the  spots 
caused  by  these  diseases  bear  some  resemblance  to  the  strawberry  leaf- 
blight  and  may  in  time  be  referred  to  the  same  genus. 

In  sections  where  this  disease  is  troublesome,  the  spraying  of  the  plants 
should  not  be  neglected.   By  the  use  of  two  or  three  applications  the 
leaves  can  be  retained  upon  the  plants  throughout  the  season. 
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STATE  AGRICULTURAL  COLLEGE. 


CURRANT  AND  GOOSEBERRY  INSECTS. 


THE  CURRANT  SAW  FLY  (Nematus  ribetii  Scop.). 


This  imported  currant  worm  has  been  a  pest  among  as  so  long  and  is  so 
well  known  that  it  needs  no  introduction.  The  imago  of  this  insect  is  not 
so  well  known  and  a  cut  of  the  male  and  female  is  given.  Two  broods  of 
this  saw  fly  appear  each  year,  but  the  most  destructive  one  comes  early, 
when  the  flies  will  be  very  noticeable  around  the  bushes  in  the  warmer 
part  of  the  day.    When  the  leaves  are  unfolding  the  little  white  eggs  are 


laid  along  the  midrib  of  the  leaves,  and  from  these  eggs  the  young  slugs 
will  soon  appear.  While  they  are  still  very  young  is  the  time  to  treat 
them  with  a  spray  of  Paris  green.  If  thoroughly  treated  at  this  time  and 
heavy  rains  do  not  appear  too  soon,  the  currant  slug  will  not  in juretthe 
bushes  again  through  the  season.  If  another  spraying  is  needed  when 
the  fruit  is  nearly  ripe,  hellebore  can  then  be  used.  The  currant  worms 
hatch  first,  and  are  thickest,  low  down  in  the  center  of  the  bush  and 
care  should  be  used  to  spray  thoroughly  in  that  part. 


There  are  at  least  three  species  of  borers  that  work  in  the  canes  of  the 
currant  and  if  not  interfered  with  will  ultimately  kill  the  bushes.  In  early 
summer  the  eggs  are  laid  singly  near  buds,  and  the  young  borer 
^>->  .      .  works  through  the  bud 

O^KljJ  Twr  *n*°  ^e  P***1  °*  ^e  cane 


Fig.  16.— Current  Slogs  and  the  Saw  Flies  to  whieh  they  change. 


CURRANT  BORERS. 


where  it  feeds  until  late 
fall  or  early  spring  when 
it  changes  to  a  pupa  and 
later  appears  as  the 


Fig.  87.— Imported  Current  Borer,  Fig.  88.— American  Currant  Bor-  imaao 
Setia  tipuliformu  Linn.,  in  lar-  er,  Psenocertu  tupemotatus  ' 
▼a,  pnpa  and  imago  stages.  Say. 
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Remedy,. — The  remedy  is  the  same  for  all  three  of  the  borers.  The 
dead  and  injured  canes  can  be  told  as  soon  as  the'  bnds  are  opening  and 
should  at  this  time  be  cat  out  and  burned.  This  will  destroy  the  borer 
before  it  can  mature  and  escape. 


THE  SPAN  WORM  (Bufltchia  ribearia  Pitch). 


The  span,  or  looping  caterpillar  of 
the  currant  and  gooseberry,  when  it 
appears  in  a  locality,  is  usually  quite 
destructive  by  very  quickly  stripping 
the  bushes  of  their  leaves.  The  cut 
shows  the  caterpillar,  natural  size,  in 
a  few  of  the  many  attitudes  which 
it 'assumes,  and  represents  it  so  well 
that  no  description  is  needed.  There 
is  only  one  brood  in  a  year  and  this 
brood  often  has  its  numbers  greatly 
reduced  by  parasites.  " 


Fig.  39.— Currant  Span  Worm;  1  and  2  represent 
the  looping  caterpillars ;  5,  the  pnpa. 


Fig.  40.— Currant  Span  Worm  Moth. 


The  remedy  is  Paris  green  when  it  can  be  used  without  poisoning  the 
fruit,  otherwise  hellebore. 


THE  YELLOW  LINED  CURRANT  BUG  {Pcecilocapnu  llneatu*  Fabr.). 


Fig.  41.— Yellow  Lined  Currant  Bog. 


The  injury  done  by  this  bug  is  in 

fmncturing  the  young  leaves  so  that 
ittle  brown  blotches  appear  and 
later,  when  these  spots  become  more 
plentiful,  the  leaves  will  wither  and 
drop  off.  The  bug  is  quick  and  active 
and  when  approached  dodges  to  the 
other  side  of  the  leaf  or  drops  to  the 
ground.  The  line  at  the  right  of  the 
drawing  shows  the  natural  size  of  the 
the  bug. 

Remedy. — Spray  with  kerosene 
emulsion. 
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INSECTS  OF  THE  CABBAGE. 

The  cabbage  is  a  great  sufferer  from  insect  attacks.  From  the  time 
the  plants  are  large  enough  to  transplant  until  they  are  harvested, 
they  are  beset  with  numerous  insect  pests.  The  earliest  species  to  attack 
cabbages  is 


THE  CABBAGE  FLEA  BEETLE  {PHyUotreta  vittata  Fabr.). 

Not  only  young  cabbages,  but  turnips,  radishes,  tomatoes 
and  many  other  plants  suffer  from  the  work  of  this  pest. 
The  minute  shining  black  beetles,  with  two  wavy  white 
lines  above,  are  shy  and  will  leap  a  long  distance  on 
being  approached. '  They  gnaw  little  holes  in  the  leaves 
Fig  42?— cabb»«e  and  °'  *>he  young  plants  and  later  the  larvae  feed  on  the  roots. 
Torni'p  Flea  Beetle.  There  are  several  broods,  but  the  first  one  does  the  harm. 

Remedies. — Lime  or  land  plaster  dusted  over  the  plants  is  a  very  good 
protection.  Tdbacco  as  a  dust  or  a  decoction  is  generally  considered  more 
effectual. 

THE  CABBAGE  BOOT  MAGGOT  (Phorbia  brauicce  Beuohe). 

The  cabbage  root  maggot  is  a  diffi- 
cult pest  to  manage,  as  its  work  is 
usually  at  an  end  before  the  cab- 
bage shows  any  outward  signs  of 
its  work,  and  then  a  remedy  comes 
too  late.  The  roots  are  so  badly 
eaten  and  perforated  that  the  cab- 
bage plant  soon  dies.  On  pulling 
the  wilted  plant,  the  most  of  the 
root  will  be  found  to  have  been 
eaten  and  the  remainder  often  in 
Fig.  ^^b^(^J^^ic\alJ^ot  Mtaral  a  decaying  condition.  Occasion- 
ally a  little  white  maggot,  less 
than  one-fifth  of  an  inch  long,  will  ce  found  in  digging  up  an  affected 
plant  Usually  by  the  time  a  plant  has  reached  this  stage,  the  maggots 
have  burrowed  a  short  distance  away  from  the  root  and  will  be  found  as 
pup®  resembling,  somewhat,  a  little  oblong  brown  seed.  The  pupa  later 
changes  to  a  fly  that  is  much  like  our  common  house-fly.  The  first  brood 
of  maggots,  that  attack  the  cabbage  roots  in  the  latter  part  of  May  or 
early  in  June,  is  the  most  destructive  one,  but  young  cabbages  put  out  in 
early  July  also  suffer  from  an  attack  by  the  second  brood.  The  life  of  a 
maggot  is  from  three  to  four  weeks. 

The  best  means  to  protect  from  the  maggot  is  to  plant  cabbages  and 
radishes  in  a  new  place  each  year,  as  far  removed  from  the  ground  on 
which  they  were  raised  the  preceding  year  as  possible.  The  most  success- 
ful remedy  that  we  have  yet  found  is  an  emulsion  made  either  from  crude 
carbolic  acid  or  from  kerosene.  A.  quantity  of  this  emulsion,  prepared 
according  to  directions  given  under  "Insecticides,"  is  poured  around  each 
plant  sufficient  to  wet  the  roots  at  about  the  time  the  maggots  are  expected 
to  appear,  or  even  immediately  upon  the  first  appearance  of  injury.  Mr. 
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Slingerland  of  the  New  York  experiment  station  has  studied  the  cabbage 
maggot  extensively  and  he  favors  the  carbolic  acid  to  the  kerosene 
emulsion.  He  also  had  good  success  with  bi-sulphide  of  carbon  by  put- 
ting it  around  the  roots  with  a  McGowen  injector.  Prof.  Cook  had  very 
poor  success  with  the  bi-sulphide  of  carbon  in  light  or  sandy  soil,  but  in 
clay  it  worked  well. 

"THE  CABBAGE  WORM"  (Pieris  rapes  Linn.). 

« 

The  adult  of  this  common  caterpillar  is  a 
white  butterfly  (Fie.  44).  The  female  lays 
her  small  yellowish  eggs  on  the  cabbage 
leaves,  and  thev  soon  hatch  into  the  green 
velvety  caterpillar  that  makes  such  havoc 
with  the  cabbages  the  rest  of  the  season. 
There  are  at  least  two  broods,  but  they  are 
so  irregular  that  there  seems  to  be  only  one 
continuous  brood.  Although  there  is  a 
disease  that  kills  many,  and  many  more 
are  killed  by  predacious  insects  and  parasites,  yet  we  can  never  rely  wholly 
upon  them  to  keep  the  cabbage  worms  in  subjection.  It  is  encouraging 
to  know  that  in  large  cabbage  fields  this  caterpillar  is  not  common  enough 
to  do  much  harm.  The  farmer  who  raises  a  few  for  his  own  use  is  the  one 
who  must  fight  them  if  he  secures  cabbages  worthy  the  name.  Many  per- 
fectly absurd  remedies  are  in  use  for  this  pest  There  are  also  many  prac- 
tical ones,  the  most  common  of  which  are  the  arsenites,  pvrethrum,  kero- 
sene emulsion  and  hot  water.  For  a  farmer  with  only  a  few  cabbages  in 
his  garden  near  the  house,  my  preference  is  the  last  one.  The  cabbage 
will  endure  water  almost  boiling,  to  within  30  degrees  at  least,  while  the 
caterpillars  are  killed  by  water  above  130  degrees,  giving  a  range  of  tem- 
perature of  50  degrees  or  m<ye,  inside  of  which  one  can  surely  guess  near 
enough.  It  takes  little  time  to  heat  a  kettle  of  water,  carry  it  to  the  gar- 
den and  pour  it  over  the  cabbages,  after  which  they  will  be  clean,  and 
left  free  from  all  powder  and  dirt. 


Fig.  44.— Cabbage  Butterfly. 


THE  ZEBRA  CATERPILLAR  (Mamestra  picta  Harr.). 


Fig.  45.— Zebra  Caterpillar  and  Imago. 


Sometimes  in  the  latter  part 
of  the  season  this  yellow  and 
black  banded  caterpillar 
becomes  plentiful  enough  on 
cabbages  to  need  treatment.  If 
so,  use  the  same  remedy  as  for 
the  common  cabbage  worm. 


Digitized  by 


Google 


62 


STATE  AGRICULTURAL  COLLEGE. 


CABBAGE  APHI8  Uphi»bra$aicm). 

Although  not  as  destructive  to  cabbages  as  the  cabbage  worm,  the  little 
downy  green  lice,  that  cover  so  many  or  the  cabbages  in  the  fall,  are  about 
as  unpleasant  a  pest  as  we  have,  and  they  take  a  great  deal  of  nutriment 
from  the  plants  too.  Late  in  the  fall  eggs  are  laid  on  the  cabbage  leaves 
for  the  next  year's  brood  and  for  this  reason  all  refuse  leaves  and  stumps 
should  be  burned,  or  gathered  and  fed  to  stock.  This  will  greatly  aid  in 
reducing  the  number  of  lice  for  the  next  season.  As  a  remedy,  kerosene 
emulsion  is  the  most  effectual,  but  it  must  strike  the  lice  on  both  upper 
and  under  side  of  the  leaves,  and  wherever  found,  else  many  will  escape. 


CABBAGE  LEAF  MINER  (Plutella  crudferarum  Zell.). 


Occasionally  this  leaf  miner  has  proven  harm* 
ful  to  cabbages,  rutabagas,  and  similar  cruciferous 
plants,  by  the  young  larvae  boring  into  the  leaf ' 
between  its  upper  and  under  surface  and  raising 
a  blister  by  feeding  on  the  substance  of  the  leaf 
and  making  small  dead  spots  before  the  larvae 
mature. 

Remedies. — Paris  green  is  recommended  for  the 
miner  but  I  believe  not  water  as  advised  for  the  ^  46.-Moth  of  the  Cabbage 
cabbage  worm  will  prove  more  effectual.  miner. 


INSECTS  OP  THE  CUCUMBER*  AND  SQUASH. 


THE  STRIPED  CUOUMBEB  BEETLE  iDiabrotica  vlttata  Fabr.). 

If  the  only  harm  done  by  this  insect  was  by 
the  imago  above  ground,  we  could  control 
its  work  much  better,  but  the  beetle  lays  its 
eggs  at  the  base  of  the  roots  and  the  little 
white  grubs  resulting  from  them  feed  on  the 
root  all  through  their  development.  This  often 
causes  the  plants  to  suddenly  die  without  any 
apparent  cause,  but  if  the  plant  is  pulled  up,  we 
will  see  that  the  root  is  badly  gnawed  or  entirely 
eaten  off.  The  same  beetles  are  equally  as  harm- 
ful on  melons  and  nearly  as  bad  on  squashes. 

There  is  also-  a  plant  disease  that  is 
carried  by  these  striped  beetles  and  if 
we  can  keep  them  from  the  plants,  we 
in  a  large  measure  prevent  this  disease 
from  its  attack.    The  disease  makes 

Fig.  47.-8triped  Cucumber  Beetle  and  Larvae.  itg  appearance    when    the  plants  are 

large  and  beginning  to  run  and  they  die  as  suddenly  and  unexpectedly  as 
does  the  squash  from  the  same  disease. 
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Remedies. — Carbolized  lime  or  tobacco  dust  are  either  one  very  good  in 
protecting  these  plants,  provided,  we  dost  the  plants  before  the  beetles 
have  gotten  a  taste,  and  provided  we  apply  often  enough  to  keep  the  plants 
well  covered.  Where  one  has  only  a  few  plants,  a  very  sure  protection  is 
to  cover  them  as  soon  as  the  beetles  appear,  with  a  box  or  frame  that  is 
covered  with  netting,  so  as  to  exclude  them  from  the  plants  but  admit  the 
sunlight 

SQUASH  VINE  BORER  (MelUtia  oeto  Westw.). 

Many  reports  of  injury  to  the  squash  by  the  borer  have  reached  us  from 
various  parts  of  the  State.  No  doubt  quite  a  per  cent  of  this  work  is  due 
to  the  disease  spoken  of  under  the  striped  cucumber  beetle,  yet  we  know 
that  the  borer  is  a  dreaded  pest  in  many  localities  around  us.  The  borer 
is  closely  related  to  the  peach  tree  borer  and  works  in  the  base  of  the  stem 
and  top  of  the  root  so  that  it  and  its  work  can  readily  be  found  if  a  plant 
dies  and  the  borer  has  been  the  cause  of  its  death. 

Remedies. — If  the  larva  is  once  inside  the  plant  there  is  nothing  that 
will  save  it  except  making  a  longitudinal  cut  in  the  stem  and  digging  the 
larva  out.  The  moth  lays  its  eggs  at  the  base  of  the  plant  soon  after  it  is 
up,  or  at  least  before  it  has  run  far.  Some  have  had  good  success  in  spray- 
ing the  stems  occasionally  with  Paris  green  at  this  time.  The  moth  very 
often  deposits  her  eggs  on  the  under  or  protected  side  of  the  plant  so  care 
must  be  used  to  apply  the  poison  there  also.  Lime  should  be  used  as  the 
vines  are  easily  injured  by  the  arsenites.  The  best  remedy  as  far  as  I 
know  is  a  repellant  consisting  of  cobs,  rags  or  sticks  dipped  in  coal  tar 
every  few  days  and  placed  in  a  little  row  around  the  hills.  The  moth  dis- 
likes the  odor  and  will  not  deposit  her  eggs  on  the  surrounded  plants. 
Planting  summer  squashes  among  the  late  varieties  and  then  burning  the 
early  plants  is  a  good  protection  for  the  late  plants.  No  borers  have  yet 
been  found  in  the  State  to  my  knowledge,  but  many  supposed  -  cases  have 
proven  to  be  the  disease  communicated  by  the  striped  cucumber  beetle. 
For  treatment  of  this  disease,  see  "Striped  Cucumber  Beetle." 


SQUASH  BUG.   Una**  tristis  De  GK). 

A  /  To  growers  of  the  squash  this  large  brown  stink  bug  is  far 
from  a  welcome  guest.  It  winters  over  as  an  adult  under 
jAf  boards  and  in  protected  places,  and  with  a  hungry  longing,  it 
/"^■""V  watches  for  the  appearance  through  the  ground  of  the  squash 
/^B\  vines,  that  it  may  again  feed  and  be  satisfied.  While  suck- 
l  Wf  I  ing  the  sap  it  breeds  extensively  on  the  plants  as  can  be  read* 
J    a    \    ily  seen  by  the  clusters  of  reddish  brown  eggs  on  the  leaves 

^  and  later  by  the  young  bugs, 

aqua*  Bag.  Remedy. — This  is  one  of  the  few  insects  for  which  we  can 
suggest  no  better  remedy  than  catching  by  hand  and  killing. 
We  can  kill  the  eggs  and  young  bugs  with  kerosene  emulsion,  but  it  is  the 
old  bugs  early  in  the  season  that  do  the  most  harm,  and  these  are  affected 
but  slightly  by  this  remedy.  Hot  water  will  kill  the  plants  much  quicker 
than  the  bugs.  It  has  been  proven  in  many  cases  that  much  of  the  injury 
attributed  to  the  bug,  has  really  been  caused  by  some  one  of  the  hidden 
squash  insects  already  spoken  of  or  the  squash  vine  disease.  Care  should 
therefore  be  taken  to  be  sure  what  is  doing  the  harm  before  treating. 
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DISEASE  OF  THE  BEAN. 
ANTH RACN08E  ( 9lceoeporium  linuemuthianum) . 

The  spots  upon  the  pods,  stems  and  leaves  of  beans,  particularly  the 
wax-podded  varieties,  are  commonly  called  "rust,"  but  are  really  due  to  a 
species  of  anthracnose.  At  first  it  shpws  as  a  reddish-brown  spot,  but  the 
center  soon  becomes  white,  finally  turning  to  a  light  brown.  The  spots 
enlarge  and  if  sufficiently  numerous  several  of  them  will  grow  together 
and  cover  a  large  part  of  the  surface  of  the  bean  pod  or  leaf. 

Upon  the  pods  the  portion  attacked  soon  sinks  below  the  surface,  and 
the  disease  may  spread  to  the  beans  themselves,  causing  them  to  shrivel. 

The  disease  is  particularly  troublesome  in  damp  seasons,  when  grown  in 
a  low,  moist  place.  If  planted  upon  high,  well-drained  soil,  where  there 
will  be  a  current  of  air,  the  danger  of  injury  will  be  lessened. 

The  use  of  copper  sulphate  solution  also  seems  to  prevent  the  spread  of 
the  disease.  It  should  be  used  very  weak,  not  stronger  than  one  pound  to 
500  gallons  of  water  and  will  then  do  no  harm,  and  with'  fairly  favorable 
conditions  will  keep  the  beans  practically  free  from  disease. 


INSECTS  OP  THE  PEA  AND  BEAN. 
PEA  AND  BEAN  WEEVILS. 

Although  these  insects  belong  to  different  species  and  always  work  in 
the  seed  of  the  one  plant  which  the  name  indicates,  yet  their  habits  are 

#\^-~, alike,  and  the  same  treatment  will  kill  one  as 
\  ^KkTf^    readily  as  the  other.    The  eggs  are  deposited 
Yr'    ww  the  beetles  on  the  outside  of  the  pod  and 

"^^>JHHHLl       when  they  hatch  the  young  grub,  while  yet 
jffl       m\     very  sma^>  gnaws  through  the  pod  into  the 
<r   JfflWfflL  \>   y°ung  8ee(*  an(*  ^ere  developes.    The  peas 
jWHon    >  seldom  contain  more  than  one  grub  each, 
I  I  ^mSr   I       while  a  single  bean  may  contain  as  high  as 

J*  V      twenty  grubs.     It  is  better  not  to  plant 

V»  "buggy"  peas  or  beans  if  it  can  be  avoided, 
Fig.  49.- Pea  Weevil.  Brvchus  pin.  even  if  the  weevils  are  not  alive  in  the  seed. 
The  germ  is  not  usually  destroyed  by  the  weevils  but  the  seed  is  weakened 
by  the  loss  of  what  has  been  eaten  from  it 

Remedies. — Place  in  a  tight  jar  and  use  bisulphide  of  carbon,  or 
immerse  in  hot  water  for  a  few  minutes,  or  place  in  an  oven  for  a  short 
time  and  bake  them,  being  careful  that  the  temperature  is  not  much  above 
146  degrees,  Fahr.  In  separating  "  buggy "  from  sound  peas  drop  into 
water,  when  the  "  buggy  "  peas  will  float  and  the  sound  ones  sink  to  the 
bottom. 
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DISEASES  OF  THE  TOMATO. 

This  plant  is  attacked  by  a  number  of  diseased,  which  are  commonly 
known  as  rots  of  the  fruit  and  blights  of  the  leaves.  The  form  of  rot 
caused  by  the  fungus  Macrosporium  solani  is  perhaps  most  troublesome. 
While  other  fungi  are  often  round  associated  with  it,  the  most  common 
form  of  rot,  which  so  often  appears  at  the  blossom  end  of  the  fruit,  is 
attributed  to  it.  While  some  varieties  are  more  subject  to  the  attack  of 
this  disease  than  others,  it  seems  most  likely  to  appear  upon  plants  that 
have  been  subjected  to  some  kind  of  a  check,  and  for  this  reason  it  is  per- 
haps most  prevalent  in  hot,  dry  summers  although  a  cold,  wet  season 
seems  to  invite  the  development  of  the  disease. 

It  shows  at  the  point  attacked  as  a  greenish-brown  spot,  which  gradually 
enlarges  and  may  involve  a  greater  part  of  the  fruit  The  diseased  por- 
tion seems  to  sink  below  the  surface  of  the  surrounding  healthy  parts  and 
the  cuticle  may  turn  yellow  and  finally  white.  If  conditions  are  favorable, 
a  crop  of  olive  green  spores  will  develop  upon  the  diseased  parts,  by  which 
the  rot  will  be  distributed. 

By  the  use  of  Bordeaux  mixture  soon  after  the  fruits  have  set,  repeating 
it  once  at  the  end  of  two  or  three  weeks,  and  if  the  rot  still  persists  apply- 
ing copper  sulphate  solution,  the  crop  can  be  grown  with  but  little  danger 
from  the  rot.  The  frequent  use  of  the  cultivator,  in  dry  seasons,  will  also 
lessen  the  check  to  the  plants  and  the  danger  of  attack  by  the  fungus. 

While  it  is  not  certainly  known  that  the  use  of  fungicides  will  prevent 
the  blighting  of  the  leaves,  they  seem  to  have  a  good  effect,  and  may  be 
found  desirable  for  the  purpose. 


INSECTS  OF  THE  TOMATO. 
THE  TOMATO  SPHINX.    (Prcioparce  ceUmt  Htm.). 

The  large  green  tomato  worms  frequently  annoy  people  because  of  their 
great  size  and  ugly  appearance.  They  are  perfectly  harmless  to  handle, 
and  because  they  are  so  readily  noticed,  picking  them  off  by  hand  is  the 
quickest  and  simplest  remedy  we  can  suggest  They  are  very  hearty 
eaters  and  will  quite  often  nearly  strip  the  vines  of  their  foliage.  A  cut 
of  the  three  stages  in  its  life  history  will  show  the  stages  of  transforma- 
tion of  the  sphinx.  The  pupa  will  often  be  plowed  up  when  making 
garden  in  the  spring.  This  jug  shaped  case  should  be  destroyed  when 
found. 
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Fig.  80.— The  Tomato  Sphinx,  showing  larva,  papa  and  imago. 
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SPRAYING  MACHINERY. 


The  treatment  of  orchards  requires  machinery  adapted  to  the  purpose, 
if  it  is  to  be  performed  profitably.  While  a  small  bucket  pump  will  enable 
one  to  spray  a  few,  small  trees  in  the  home  garden,  it  does  not  do  satisfac- 
tory work  in  large  orchards,  and  for  this  purpose  some  of  the  more  power- 
ful barrel  or  tank  pumps  should  be  used.  These  should  have  large  air 
chambers,  which  will  enable  them  to  throw  even  and  continuous  streams, 
and  if  the  pump  handle  is  geared  to  the  wagon  wheel  extensive  orchards 
can  be  sprayed  very  quickly  and  with  but  slight  expense  for  labor. 

Frequent  inquiries  are  received  as  to  the  best  pump  for  orchard 
spraying  and  to  afford  such  information  as  is  in  our  possession,  upon  this 
subject,  we  have  concluded  to  insert  illustrations  and  descriptions  of  some 
of  the  pumps  and  nozzles  which  we  can  recommend  from  our  trials  of 
them.  The  firms  manufacturing  them  are  some  of  the  largest  and  best 
known  in  the  country  and  will  be  found  entirely  reliable.  The  prices 
quoted  are  net  for  a  single  pump,  but  when  three  or  more  pumps  are 
ordered  at  one  time  we  have  made  arrangements  with  the  firms  by  which 
a  discount  of  fifteen  to  twenty-five  per  cent  will  be  given  if  the  cash  is 
sent  with  the  order.  If  several  farmers  in  a  neighborhood  club  together 
and  send  in  an  order,  from  two  to  four  dollars  can  be  saved  upon  each 
pump. 

Among  the  latest  candidates  for  public  favor  in  the  pump  line  are  the 
Eclipse  and  Eureka  spray  pumps  made  by  the  Morrill  &  Morley  Co.  of 


in  two  styles;  one  has  all  its  parts,  except  the  handle,  of  brass,  while  the 
other  has  brass  cylinder,  piston  and  valves,  with  the  remaining  parts  of 
iron.  The  first  style  sells  at  retail  for  $20,  while  the  latter  costs  but 
$10.  As  will  be  seen,  this  pump  stands  low  down  in  the  barrel,  so  that 
there  is  but  slight  danger  of  its  tipping  over.  It  is  also  at  such  a 
height  that  it  can  be  readily  worked.  The  valves  and  plunger  being 
of  solid  brass,  without  rubber  or  leather  packing,  the  inventors  claim 
"that  it  will  be  much  more  durable  and  that  there  will  be  none  of  the 
vexatious  delays  that  are  so  common  with  many  of  the  other  pumps. 
Being  immersed  in  the  spraying  material,  there  is  no  necessity  for  a  stuff- 
ing box,  which  is  a  necessary  part  of  most  of  the  other  pumps,  and  which 
cause  a  considerable  increase  in  the  friction  if  tight,  or  allow  the  liquid  to 
spurt  out  upon  the  man  at  the  handle  when  loose. 

The  power  is  applied  at  the  downward  stroke,  making  it  easier  than  in 
most  pumps,  while  the  small  rod  from  the  end  of  the  handle  works  an  agi- 
tator, which  is  quite  efficient  in  keeping  the  material  in  suspension. 

Another  good  feature  of  this  pump  is  that  the  sliding  plate  which  rests 
upon  the  top  of  the  barrel  allows  the  instant  adjustment  of  the  pump  to  any 
size  of  barrel  or  tank.  While  the  brass  pump  is  particularly  desirable  for 
the  use  of  the  clear  solutions*  of  copper  sulphate,  the  heavy  iron  castings 
used  in  the  combination  pump  will  make  it  quite  durable. 

The  Eureka  is  similar  to  the  combination  Eclipse  except  that  it  has  two 
cylinders,  which  together  have  the  same  capacity  as  the  single  cylinder  of 
the  Eclipse.  It  has  no  agitator  and  requires  an  equal  power  upon  both 
strokes.  A  larger  sized  pump  of  the  Eureka  pattern  has  long  brake  han- 
dles and  two  agitators.  It  can  throw  two  large  or  four  small  streams  and 
is  adapted  for  work  in  large  orchards. 


Benton  Harbor,  Mich. 
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Both  of  the  above  pumps  have  been  used  in  the  Station  orchards  and 
have  given  entire  satisfaction. 

The  Church  Manufacturing  Go.  of  Adrian,  Mich.,  have  recently  placed 
on  the  market  a  barrel  pump,  which  is  similar,  except  in  size,  to  their 
bucket  pump,  shown  in  Fig.  60.  It  has  several  of  the  desirable  features 
of  the  Eclipse  and  Eureka  pumps  and  for  a  cheap  pump  (the  price  being 
only  $8)  it  has  many  things  to  commend  it 


Fig.  51.— Eclipse  Spray  Pomp. 


The  Bean-Chamberlain  Co.  of  Hudson,  Mich.,  also  make  an  excellent 
line  of  pumps,  that  have  been  in  use  for  many  years  in  the  orchards  of 
California,  where  they  have  given  excellent  satisfaction.  The  better  forms 
for  orchard  spraying  are  mounted  upon  a  platform  and  are  designed  to  be 
placed  in  a  wagon  with  several  barrels  of  water  from  which  the  water  can 
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be  drawn  by  means  of  a  hose.  They  have  a  cylinder  that  is  lined  with 
porcelain,  which  gives  it  a  wearing  power  and  enables  it  to  withstand  the 
action  of  the  fungicides.  The  piston  has  an  adjustable  and  very  durable 
rubber  packing.  The  water  is  forced  into  the  large  air  chamber  and  is 
forced  out  in  a  continuous  stream  by  the  compressed  air.  This  air 
chamber  is  of  riveted  steel  and  is  galvanized  upon  the  inside.  In  the 
various  sizes  of  pumps,  the  air  chamber  varies  in  size  from  twenty  to  fifty 
inches  in  height  and  from  two  and  one-half  to  eight  inches  in  diameter. 
The  size  known  as  No.  1$  is  suited  for  orchards  of  medium  size  and  sells 
for  about  twenty  dollars,  including  hose  and  nozzles. 

The  Field  Force  Pump  Company  of  Lockport,  N.  Y.,  were  among  the 
first  to  place  spraying  pumps  upon  the  market  Their  '  Standard '  spraying 
outfit  (pump,  hose  and  nozzle)  costs  with  iron  cylinder,  plunger,  etc.,  $8, 
and  if  brass  $10.  Their  '  Perfection 9  outfit  is  more  powerful  and  the  cost 
is  $9.50  and  $12  respectively.  It  has  a  long  discharge  hose  and  also  a 
return  hose  for  keeping  the  spraying  materials  in  suspension.  These 
pumps  have  their  cylinders  above  the  barrel  and  on  this  account  are  less 
desirable  than  the  Empire  Spraying  Pumps  (Fig.  52)  made  by  the  same 
firm. 

The  single  Empire  with  suction  pipe,  return  pipe  (agitator),  10  ft  of 

discharge  pipe,  graduating  spray 
nozzle,  and  with  iron  cylinder, 
plunger  and  rod  costs  $8,  or  $10  with 
brass  cylinder,  plunger  rod  and  valve 
seat  The  double  Empire  (Fig.  52) 
is  heavier,  with  a  larger  air  chamber, 
eta,  and  has  two  discharge  pipes 
and  Vermorel  nozzles.  The  price  of 
this  pump  is  $10  and  $12.50  respect- 
ively for  iron  and  brass  cylinders, 
etc.  As  will  be  seen  from  the  illus- 
tration^ these  pumps  have  their  air 
chambers  within  the  barrels,  thus 
doing  away  with  the  objection  urged 
against  the  '  Standard '  and  *  Per- 
fection* outfits.  They  also  have 
quite  a  long  handle  and  are  sup- 
plied with  brass  strainers  over  the 
suction  pipes.  The  Field  pumps 
use  leather  valves  and  have  staffing 
boxes. 

The  Gould  Manufacturing  Com- 
fi*.  m— Empire  Spray  Pomp.  pany  of  Seneca  Falls,  N.  T.,  are  also 

well  and  favorably  known.  They  make  the  '  Standard '  Double  Acting 
Spray  Pump  with  brass  cased  plunger  and  brass  lined  cylinder  which  they 
furnish  as  snown  in  the  cut  (Fig.  53)  with  suction  pipe,  and  two  discharge 
pipes  with  nozzles,  for  $16.50,  or  with  one  discharge  hose  and  nozzle  for 
$13.50.  This  is  a  very  powerful  pump  and  as  it  is  arranged  to  be  fitted  to 
the  side  of  a  barrel  there  is  less  necessity  for  having  the  cylinder  inside. 
This  pump  is  also  made  without  the  air  chamber  shown  in  the  illustration, 
for  one  dollar  less  than  the  above  prices.  It,  however,  has  a  hollow 
plunger  which  to  a  certain  extent  serves  as  an  air  chamber.    In  a  general 
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way  the  Gould  pumps  resemble  those  of  the  Field  Company  in  their 
construction. 

The  Nixon  Nozzle  and  Machine  Company  of  Dayton,  Ohio,  manufac- 
ture the  Climax  spraying  machinery.  Their  pumps  are  light  but  strong 
and  well  made.  Their  Climax  Tripod  pump  (Fig.  54),  has  brass  working 
parts.  The  No.  2  has  one  and  one-half  inch  cylinder  with  four  feet  of  suc- 
tion hose,  twelve  and  one- half  feet  of  discharge  hose  and  two  Climax 
nozzles.  No.  3  has  a  two-inch  cylinder,  suction  hose,  two  lengths  of  dis- 
charge hose  and  four  nozzles.     They  are  supported  upon  a  pipe  tripod 


Fig.  53.— Gould  Spray  Pomp. 


.The  cost  is  $15  and  $20  respectively.  Either  of  the  above  pumps  can  be 
fastened  to  a  barrel  if  desired,  and  an  automatic  agitator  as  shown  in  Fig. 
55  can  be  added  at  an  expense  of  one  dollar. 

For  orchard  spraying  when  the  number  of  trees  is  not  large  any  of  the 
above  pumps  can  be  fastened  to  a  barrel  and  by  placing  this  in  a  wagon, 
or  on  a  stone  boat,  the  material  can  be  readily  hauled  from  tree  to  tree. 
For  the  spraying  of  grapes,  raspberries  and  other  small  fruits  the  truck 
shown  in  Fig.  56,  is  a  great  convenience.  The  truck  itself  is  well  worth 
having  as,  when  not  in  use  for  hauling  the  barrel,  a  cart  body  can  be 
substituted  for  the  latter  and  a  very  handy  cart  can  thus  be  made.  These 
trucks  are  sold  both  by  the  Field  Company  and  by  the  Lansing  Wheel- 
barrow Works. 
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Fig.  57.— Victor  Spraying  Machine. 


When  one  has  large  orchards,  it  is 
desirable  to  have  some  means  of  carry- 
ing a  larger  quantity  of  water  than  can 
be  taken  in  a  barrel.  For  this  purpose 
we  have  mounted  a  tank  that  holds 
twelve  barrels  upon  a  wagon  gear,  and 
by  using  a  double  acting  pump  that  can 
be  geared  to  the  wheels  by  means  of 
sprocket  wheels  and  an  endless  chain, 
have  been  able  to  get  over  a  large  num- 
ber of  trees  in  a  day.  We  have  known 
of  others  who  have  placed  several  barrels 
in  a  wagon,  and  by  connecting  them  by 
pipes,  have  thus  been  able  to  increase  the  rapidity  of  spraying. 

Nearly  all  of  the  manufacturers  of  spraying  machinery  can  furnish 
spraying  carts.  These  are  generally  two- wheeled  affairs  to  be  drawn  by 
one  horse,  with  either  a  square  or  round  tank.  The  pump  is  geared  to  the 
wheels  by  means  of  a  sprocket  wheel  and  endless  chain. 


Fig.  58.— Nixon  Spraying  Cart. 
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In  Fig.  57  is  shown  the  Victor 
Spraying  Machine  made  by  the 
Field  Pump  Go.,  while  the  one  fur- 
nished by  the  Nixon  Co.  is  shown 
in  Fig.  58.  As  will  be  seen  from 
the  illustrations,  either  of  these 
machines  can  be  used  for  the  spray- 
ing of  potatoes,  strawberries  and 
other  low  plants  as  well  as  orchard 
trees. 

BUCKET  PUMPS. 

When  one  has  only  a  few  trees 
or  plants  in  one's  garden,  some  of 
the  so  called  bucket  or  hand  pumps 
will  be  found  to  do  very  good 
work.  One' of  the  best  of  these  is 
made  by  the  F.  J.  Myers  &  Bro., 
Ashland,  Ohio.  (Fig.  59).  It  is 
simple  in  construction  and  quite 
strong  and  durable,  so  that  it  is 
not  likely  to  get  out  of  order.  Its 
air  chamber  capacity  is  ample  and 
it  throws  a  steady  and  powerful 
stream. 

For  use  in  a  small  garden  or 
orchard,  or  about  the  house  and 
stable,  one  of  the  most  satisfac- 
tory pumps  that  we  have  seen  is 
made  by  the  Church  Manufactur- 
ing Co.,  of  Adrian.  It  works  very 
easily  and  by  means  of  its  large 
air  chamber  (Fig.  60),  throws  a 
regular  stream. 


Fig.  60. 


The  Deming  Co.,  of  Salem,  Ohio,  also  make  an  excellent  bucket  pump 
known  as  the  "  Success.'9  Among  the  other  manufacturers  of  bucket 
pumps  are  the  firms  mentioned  above  as  manufacturers  of  orchard  pumps 
and  Win.  Stahl,  Quincy,  111.,  P.  C.  Lewis,  Catskill,  N.  T.,  and  W.  &  B. 
Douglass,  Middletown,  Conn. 

NOZZLES. 

Fully  as  much  depends  upon  the  nozzle  as  on  the  pump,  if  one  would 
spray  successfully.  The  ideal  nozzle  is  one  that  is  not  easily  clogged  and 
which  if  it  does  become  stopped  up  can  be  readily  freed  from  obstructions; 
for  orchard  trees  it  is  desirable  that  it  should  throw  a  thin  fan-shaped 
spray,  while  for  bush  fruits  it  is  better  if  in  the  form  of  a  fine  mist.  If 
possible  it  should  be  readily  adjustable  for  either  kind  of  work,  and  while 
not  likely  to  get  out  of  order,  it  should  be  so  constructed  that  it  can  be 
readily  taken  apart.  For  orchard  spraying,  the  McGowen  nozzle,  manu- 
10 
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factored  by  J.  J.  McGowen,  of  Ithaca,  N.  Y.,  satisfies  the  above  conditions. 
It  has  a  plunger,  that  is  adjusted  by  a  set  screw  and  controlled  by  a  stiff 
steel  spring;  if  in  any  way  the  orifice  becomes  clogged,  the  force  of  the 
water  will  posh  ont  the  plunger  against  the  spring,  thus  allowing  the 
obstruction  to  pass  out  through  the  full  sized  opening.  Tbe  size  and  char- 
acter of  the  stream  can  also  be  varied  at  will.  The  price  of  this  nozzle  is 
two  dollars. 


Fig.  50.— Myers'  Backet  Pomp. 


Fig.  61.— The  Nixon  Nozzle. 


The  Nixon  nozzle  (Fig.  61)  consists  of 
three  parts,  of  which  No.  2  is  a  nipple 
with  a  small  perforation  at  the  end, 
through  which  a  solid  stream  is  thrown, 
which  finally  breaks  into  a  fine  spray. 
The  cap  (No.  3)  screws  on  over  the  end  of 
the  nipple,  and  has  its  end  covered  with 
fine  brass  netting  which  breaks  up  the 
stream  into  a  mist-like  spray.  This  nozzle 
does  excellent  work  on  low  trees  and  on 
bush  plants,  but  it  is  hardly  satisfactory 
for  use  upon  trees  so  tall  that  they  cannot 
be  reached  with  the  spray  through  the 
netting.  Another  objection  to  this  nozzle 
is  that  it  is  liable  to  clog,  and  yet,  as  stated 
above,  for  many  purposes  it  is  an  excel- 
lent nozzle.    It  retails  for  one  dollar. 
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The  so  called  Vermorel  nozzle  (Fig.  62),  as  made  by  the  Gould  Company 
and  others,  is  constructed  on  the  same  principle  as  the  old  Cyclone  nozzle, 
with  the  addition  of  a  degorger  by  which  any  small  obstruction  can  be 

removed  from  the  orifice. 
f  It  is  an  excellent  nozzle 
for  Bordeaux  mixture  in 
particular,  when  small  / 
plants  are  to  be  sprayed,  <x 
as  its  spray  can  only  be 
equaled  by  that  of  the 
Nixon. 

The  Graduating  Spray 
nozzle  has  been  much 
used,  and  can  be  readily 
adjusted  to  throw  either 
a  solid  stream  or  almost 
any  kind  of  a  spray.  Its 
principal    objection  is 
that  it  readily  clogs,  and 
although  by  the  remov- 
ing of  a  screw  it  can  be 
taken    apart    and  the 
obstruction  removed,  it 
often  causes  a  consider- 
able delay,  especially  if  ^  6»--Gnsdnatln«  Nozzle- 
a  geared  machine  is  used,  as  the  hose  may 
burst.   Another  objection  to  this  nozzle, 
especially  when  small  plants  are  to  be 
sprayed,  is  that  it  is  wasteful  of  material. 

The  Boss  nozzle  was  one  of  the  first 
brought  out  and  is  still  much  used.  It  is 
shown  in  Fig.  64 

F.  E.  Myers  &  Bra,  make  a  very  ingen- 
ious nozzle,  which  can  be  adjusted  at  will, 
to  throw  any  kind  of  a  spray.  The  stream 
leaves  the  nozzle  through  a  small,  round 
hole  and  is  thrown  against  a  projecting 
portion  of  the  nozzle,  at  any  desired  angle, 
and  in  this  way  the  character  of  the  spray 
can  be  varied.  If  the  nozzle  becomes 
clogged  it  can  be  freed  from  the  obstruc- 
tion in  a  simple  manner.  It  is  called  the 
Bordeaux  nozzle. 

One  of  the  best  of  the  new  nozzles  for 
almost  any  kind  of  spraying  is  a  modifica- 
tion of  the  Vermorel,  made  by  the  Bean- 
Chamberlain  Company. 


Fi*.  62.— Vermorel  Nozzle. 


Fi*.  W.-Boee  Nozzle. 
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Instead  of  having  a  movable  degorger,  spray  sprinkler 
this  nozzle  has  the  degorger  stationary 
and  the  obstruction  is  removed  by  pressing 
the  end  of  the  nozzle  against  a  branch  of  a 
tree  or  some  other  object,  and  slipping  it  back 
against  the  degorger. 

When  using  the  nozzle  at  the  end  of  an 
extension  this  makes  the  removal  of  the 
obstruction  much  simpler  than  in  the  old  way. 

The  Myers  Bros,  also  make  a  nozzle,  shown 
in  Fig.  65,  which  works  well  with  solutions 
that  are  not  likely  to  clog. 

PIPE  EXTENSIONS. 

Even  when  spraying  low  plants  it  is  desirable  to 
have  at  the  end  of  the  hose  a  short  rod  with  the 
nozzle  at  one  end  and  a  shut-off  valve  at  the  other  by 
which  the  stream  can  be  cut  off  while  passing  from 
plant  to  plant,  and  whenever  it  may  be  desirable  to 
stop  spraying  for  a  moment.  In  this  way  the 
material  will  be  saved  and  the  air  pressure  will  be 
maintained  so  that  there  will  be  no  loss  of  time 
when  spraying  is  resumed. 

A  similar  arrangement  is  particularly  desirable 
when  spraying  tall  trees,  as  in  addition  to  the 
advantages  mentioned  above,  by  the  use  of  a  long 
piece  of  gas  pipe  with  a  valve  at  one  end  and  the 

n nozzle  at  the  other,  a  fine  spray  can  be  carried  to 
the  top  of  the  highest  orchard  trees. 
In  Fig.  66  will  be  seen  a  short  lance,  with  a 
degorger  for  the  removal  of  obstructions  from  a 
Vermorel  nozzle,made  by  the  Gould  Manufacturing 
Co.,  which  is  very  useful  upon  low  plants.    A  pipe 
<  £       extension  in  two  lengths,  one  or  both  of  which  can 
be  used  as  is  desired,  made  by  F.  E.  Myers  &  Bro. 
is  figured  in  Fig.  67.    For  the  best  work  it  should 
have  a  shut-off  at  the  lower  end.  Better  even  than 
extension,  the  gas  pipe  is  the  bamboo  extension,  which  can 
be  obtained  in  any  length  up  to  ten  or  twelve  feet. 

KNAPSACK  PUMPS. 

The  so  called  knapsack 
pump  consists  of  a  copper 
tank  holding  four  or  five 
gallons,  arranged  with 
straps  so  that  it  can  be 
attached  to  the  back.  The 
pump  and  air  chamber  are 
inside  the  tank.  The  at- 
ment  of  the  handle  and 
hose  are  shown  in  Fig.  68 
which  illustrates  the  Eclipse 
Knapsack  sold  by  the  Mor- 
rill &  Morley  Co. 
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POWDEB  GUNS. 

For  the  application  of  insecticides  in  a  powder  form  some  of  the 
powder  guns  can  often  be  used  to  advantage.  Of  these  one  of  the  best 
known  is  Leggett's  Powder  Gun,  manufactured  by  Leggett  &  Co.,  New 

York,  which  is  sold  by  most  seedsmen.  As 
shown  in  Fig.  69,  it  is  provided  with  a 
number  of  attachments  adapting  it  for  use 
with  a  variety  of  plants.  When  carefully 
handled  it  will  do  good  work,  but  it  some- 
times troubles  by  the  breaking  of  the 
agitator  owing  to  the  packing  of  the 

S>wder.  The  Oomet  powder  gun,  made  in 
ew  Haven,  Conn.,  is  constructed  upon 
similar  principles  and  has  given  even 
better  satisfaction  as  used  here. 

Very  simple  contrivances  are  often  used 
for  application  of  the  powder  which  do 
good  work.    It  may  be  placed  in  coarse 
sacking  or  in  muslin,  but  a  more  common 
form  of  powder  distributer  is  the  tin  pail 
with  a  finely  perforated  bottom.   If  these 
fi«.  69.-Less«tt's  Powder  Gun.      are  shaken  over  the  plants,  a  fairly  even 
distribution  of  the  powder  will  be  made,  but  it  will  not  be  applied  as 
rapidly  as  with  a  powder  gun. 

Agricultural  College,  Mich.,  ) 
March  31>  1895.  ) 
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FARM  HOME  READING  CIRCLE 

OP  THE 

MICHIGAN  AGRICULTURAL,  COLLEGE. 


Th&  Michigan  Agricultural  College  maintains  a  college  extension  course 
of  reading  designed  especially  for  farmers,  gardeners,  fruit  growers  and 
stock  breeders.  This  course  is  open  to  all  who  are  interested.  The 
college  is  especially  earnest  in  its  desire  to  bring  the  college  nearer  to  the 
farmer  by  a  thorough  dissemination  of  the  latest  knowledge  relating  to 
agriculture.  We  invite  the  co-operation  of  all  progressive  farmers  in  this 
matter.  The  Farm  Home  Beading  Circle  offers  a  course  in  systematic 
reading  on  subjects  of  practical  interest  to  every  farmer.  The  expenses  of 
maintaining  the  course  are  paid  from  a  special  appropriation  by  the  State 
Board  of  Agriculture.  There  are  no  expenses  to  members  except  the 
purchase  of  books.  We  have  already  a  large  and  rapidly  increasing 
number  of  readers  and  the  enthusiasm  of  those  who  have  taken  up  the 
course  is  very  gratifying.    Send  a  postal  card  for  full  information. 

L.  G.  GORTON,  F.  B.  MUMFORD, 

President  of  the  College.  Agricultural  College,  Mich, 
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The  Bulletins  of  this  Station  are  sent  free  to  aU  newspapers  in  the  State 
and  to  such  individuals  interested  in  farming  as  may  request  them.  Address  all 
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South  Haven,  Van  Bnren  County,  10  acres  rented;  B  acres  deeded. 
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SMALL  FRUIT  .  NOTES. 


BY  L.  B.  TAFT  AND  H.  P.  GLADDEN. 


The  number  of  new  varieties  of  fruits  placed  on  the  market  each  year 
is  so  large  that  individuals  cannot  afford  to  test  them  upon  their  own 
grounds  and  we  have  endeavored  to  keep  our  collection  so  complete  that  it 
would  enable  us  to  give  information  as  to  the  relative  merits  of  the  differ- 
ent varieties  to  prospective  planters.  Not  only  do  we  have  a  duplicate 
collection  upon  the  Sub-Station  grounds  at  South  Haven,  but  there  are  a 
large  number  of  fruit  growers  in  various  parts  of  the  State,  who  are  aiding 
us  by  reporting  the  results  obtained  upon  their  grounds. 

In  many  cases  the  varieties  noted  in  this  bulletin  were  sent  here  for  trial 
by  the  originators  and  we  are  thus  able  to  give  information  to  would-be 
purchasers,  as  soon  as  they  are  placed  upon  the  market. 

STRAWBERRIES. 

The  soil  upon  which  the  strawberries  have  been  grown  is  a  sandy  loam 
containing  a  considerable  mixture  of  clay.  The  land  was  well  enriched 
with  stable  manure  the  fall  before  the  plants  were  set.  (The  plants  were 
set  in  the  spring  of  1893  and  most  of  the  data  were  obtained  from  this  set- 
ting, though  another  plat,  containing  most  of  the  varieties  noted,  set  the 
season  of  1892,  was  kept  for  comparison.)  A  heavy  mulch  of  straw  and 
marsh  hay  was  given  the  plants  in  the  fall.  The  spring  following,  the 
mulch  was  moved  to  adjoining  rows  to  permit  of  a  shallow  and  thorough 
cultivation,  then  replaced  as  a  mulch  and  to  keep  the  berries' from  the 
ground.  Early  in  the  spring  the  plants  were  sprayed  with  Bordeaux  mix- 
ture. Pour  applications  were  made,  the  last  about  two  weeks  previous  to 
the  ripening  of  the  crop.  The  benefit  of  the  sprayings  was  clearly  shown 
in  the  almost  entire  absence  of  leaf  blight  on  the  plants  treated;  while 
plats  purposely  left  unsprayed,  for  comparison,  were  badly  affected  with 
the  disease. 

The  frequent  and  abundant  rains  occurring  in  the  early  part  of  the 
season  gave  the  plants  a  vigorous  growth.  Nearly  every  variety  blossomed 
full  and  set  a  large  amount  of  fruit,  but  the  protracted  drouth  soon  com- 
ing on  greatly  lessened  the  yield. 
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Table  No.  1.— STRAW  BE  RBIBS. 
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8.5 

44  8.. 

•» 

13.' 

44  27. 
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Accomac   

Afton  

Alabama   

Alpha  

America  

Banquet  

Beaoty  _  

Beder  Wood-  

Belle  

Belle  of  Lacrosse  

Beverly  

Bickle  

Bird  

Botnba  

Bowman  

Boynton  

Brandywine  

Brunette  _  

Bnbaoh  

California  

Cameronian  

Chairs  

Charlie  

Cheyenne  

ChUda  

Clark  Early  

Clark  Seedling  

Clyde   

Crawford   

Crescent  

Dan  Bisel  

Dew  

Dutter  

Eclipse  '_  

Edgar  Qoeen  

Edward's  Favorite  

Enhance  _  

ifg'fo:::::::::::::: 

Eoreka  

Fairmonnt  

Gandy  

General  Pntnam  

Glenfield  

Great  Pacific  

Greenville  

Gypsy  -  

Harmon  

Hattie  Jones  

Haver  land  

Hermit  

Hoard  

Huntsman  

Hyslop  

Iowa  Beauty  
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Table  No.  1. — STRAWBERRIES* — Continued 
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JayGooId. 


Jones  Seedling . 

Jodeonia  

Katie  


King  No.  2..... 
Kttekita  


Leroy  

Leviathan . 


Iida_ 

Lillie  Monroe" 


Long  John. 
Lovett  


Lower. 


Miner  

Moore  Early.... 
Mn.  Cleveland. 
Muskingum  .... 
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Mo.  5  "   
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No.  1  (Cameron)  .  

No.  6 

No.tt  " 
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Na77  " 
Odessa 

O^Gautasniail'lir 
ObioMonareh  

Ontario  .  ... 

IWRarle  _  

Primate"' II 
Prtoceton"  Chief.  .".II 


Digitized  by  Googie 


6  STATE  AGRICULTURAL,  COLLEGE. 


Table  No.  1.— STRAWBERRIES.- ComuruzD. 


Variety. 

Sex. 

3 
i 

ft 

Date  of  bloom. 

First  ripe  fruits. 

Last  fraits. 

■ 

i 
1 

1 

Form. 

Color. 

i 
i 

. 

1 

| 

P 

7.5 

May  7— 

_ 

June 

11. 

june 

So. 

5.8 

m 

r 

s 

9 

Sadie  

7.8 

»«  7 

1  — 

A 

8.8 

m 

r  o 

a  o 

9 

8 

I 

g 

*4  11- 

12. 

« 

28. 

g 

I 

re 

▼  do 

8.5 

9 

b 

9.4 

•»  11- 

\\ 

18. 

80. 

g 

m  to 

le 

bs 

7 

g 

P 

9.1 

*'  11.. 

it 

11. 

Zo. 

9.4 

r  c 

s 

7.5 

7 

Sharoless..-..  

D 

9.2 

•*  it 
11.. 

IS. 

tt 

AO 

ZO. 

8 

m 

D  C 

D  C 

8 

8 

Smeltser's  Early  

b 

9 

8.. 

11. 

26. 

5 

1 

r  o 

do 

9 

8 

ftstn  tt\  M.Tt\ 

b 

8.8 

44  8.. 

,t 

18. 

»i 

27. 

8.5 

r  e 

ds 

8.5 

g 

b 

&2 

44  8.. 

11. 

»» 

27. 

ft'fl 
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m  1 

r  c 

do 

g 

Stevens.... .... ........ 

b 

1*A 

44  11- 

11. 

tt 

27. 

1A 

m 

ro 

do 

g 

3 

Stimmel  No.  15  

P 

9 

44  10- 

9. 

«« 

26. 

8.5 

m 

be 

Is 

9 

8 

Stdmmel  No.  20  

8.5 

44  11.. 

11. 

« 

26. 

6 

s  to  m 

lo 

do 

9 

8 

fin  v*ni*l  OA 

I 

8.5 

44  7- 

11. 

28. 

8.5 

I 

le 

bs 

g 

P 

g 

44  7.. 

11. 

»* 

29. 

m  tol 

r  e 

c 

7 

9 

P 

8.8 

•4  7- 

11. 

27. 

Q 

re 

do 

9 

g 

b 

8.5 

44  8- 

18. 

tt 

28. 

8.5 

m  tol 

• 

le 

do 

8 

8.5 

b 

7 

44  5- 

4. 

tt 

27. 

6 

m 

re 

le 

8 

8 

Westbrook  

P 

7.5 

44  6.. 

13. 

t» 

26. 

4 

s 

e 

do 

7 

8.5 

West  Lawnt  

P 

8.8 

44  11- 

14. 

*»  < 

27. 

8 

m 

1 

ds 

6 

8 

Weston  

P 

9.5 

44  14- 

18. 

80. 

9.8 

1 

be 

bs 

8 

8^ 

Williams  

b 

8.7 

44  14- 

18. 

tt 

28. 

9.4 

m  tol 

r  o 

de 

8.5 

9.S 

Wilson   

b 

8.4 

41  W- 

11. 

tt 

80. 

8 
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e 

do 

8 

9 

b 

9.4 

44  9- 

11. 

tt 

29. 

8.5 

m 

le 

de 

8 

9 

b 

7.8 

44  10- 

18. 

t< 

29. 

8.5 

1 

re 

Is 

9 

9 

NOTES  ON  VARIETIES. 

The  following  varieties  fruited  for  the  first  time  the  past  season: 
America. — Plants  from  Cleveland  Nursery  Co.,  Rio  Vista,  Va.  The 
plants  are  of  fair  growth,  but  make  few  runners.  A  large  amount  of  fruit 
set  for  growth  of  plants.  The  berry  is  of  very  handsome  appearance  and 
regular  form.  It  is  of  high  quality  and  sufficient  firmness  to  make  a  good 
shipper. 

Bird. — Plants  from  W.  F.  Bird,  Ann  Arbor,  Mich.  The  plants  -are  of 
strong,  vigorous  growth,  sufficient  to  ripen  a  large  amount  of  fruit  The 
crop  was  at  best  June  21.  The  berry  is  large,  long  conical  in  shape  and  of 
bright,  dark  scarlet  color;  seeds  prominent  and  flesh  firm,  making  it  an 
excellent  berry  for  shipping.    It  is  of  good  quality.   A  promising  sort. 

Bowman. — Flants  from  Cleveland  Nursery  Co.  The  plants  did  not  start 
well  after  setting  and  made  few  runners.  The  berry  is  large,  round  coni- 
cal, of  good  quality,  but  not  firm.  The  light  scarlet  color  and  lack  of 
firmness  are  against  it 

Brandywine. — Plants  from  Edward  T.  Ingraham,  West  Chester,  Pa.  The 
plants  are  of  very  vigorous  growth,  set  and  ripened  a  large  amount  of 
fruit.  The  crop  was  at  its  best  June  22.  The  berry  is  very  large,  round 
conical,  dark  crimson  color  and  of  very  high  qualitv.  The  berries  are 
lacking  in  firmness  and  often  the  large  ones  are  hollow.  Promising  for 
home  use  or  near  market. 

Chairs. — Plants  from  J.  T.  Lovett,  Little  Silver,  N.  J.  The  plants  are 
of  strong  growth,  healthy  and  productive.  The  fruit  is  of  good  size 
and  fine  appearance  but  is  somewhat  lacking  in  quality  and  firmness. 
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Charlie. — Cleveland  Nursery  Co.  Plants  of  strong  growth;  blossomed 
full  but  did  not  set  much  fruit  Fruit  of  medium  size,  regular  form,  Rood 
appearance,  of  excellent  quality  and  quite  firm.  The  variety  is  lacking 
somewhat  in  productiveness,  but  is  well  worthy  of  trial. 

Childs. — Plants  from  Matthew  Crawford,  Cuyahoga  Falls,  O.  Plants 
of  medium  growth,  blossomed  very  full  and  set  a  large  amount  of  fruit. 
Crop  at  best  June  21.  The  fruit  is  large  in  size  and  of  a  bright  crimson 
color.  Its  productiveness,  handsome  appearance,  high  quality  and  firm- 
ness promise  much  for  it  as  a  valuable  market  variety. 

Dan  BiseL — Plants  from  Dan  Bisel,  Tonti,  I1L  No  variety  exceeds 
this  in  vigor  of  growth  and  plant  producing  qualities.  Crop  at  best 
June  18.  The  plants  are  very  productiva  The  form  is  somewhat  irregu- 
lar but  the  quality  is  good  and  the  berries  are  firm.  Very  promising  as 
an  early  market  sort. 

Jay  Gould. — Plants  from  Chas.  A.  Green,  Rochester,  N.  Y.  Plants 
are  of  good  growth.  Crop  at  best  June  20.  The  plants  are  productive; 
the  berry  or  good  size,  regular  form,  high  in  quality  and  quite  firm. 
A  promising  market  berry. 

Judsonia. — Plants  from  John  Little,  Granton,  Ontario.  The  plants  are 
of  fair  growth  and  moderately  productive,  but  the  berries  are  light  colored 
and  lacking  in  quality  and  firmness. 

Long  John. — Plants  from  Thomas  Wilde,  Herrington,  Mich.  The 
plants  grow  vigorously  in  hills,  but  produce  very  few  runners.  Crop  at 
best  June  22.  The  fruit  is  of  good  size,  very  long  conical  form  and  of 
bright  crimson  color;  the  quality  is  good  and  the  berry  is  moderately  firm. 
The  hills  produce  a  large  amount  of  fruit.  The  variety  is  difficult  to 
propagate. 

Luther. — Plants  from  W.  F.  Allen,  Jr.,  Salisbury,  Md.  Plants  are  of 
medium  growth.  The  fruit  is  of  high  quality  and  moderately  firm  but  the 
plants  were  lacking  in  productiveness. 

No.  5  (Allen). — Plants  from  W.  F.  Allen,  Jr.  Plants  are  not  of  strong 
growth.  The  berry  is  of  good  size  and  regular  form.  The  color  is  dark 
crimson  and  the  quality  excellent.  Its  handsome  appearance  and  high 
quality  make  it  desirable  for  home  use.  The  plants  are  moderately 
productive. 

No.  6  (Allen). — The  plants  are  of  strong  growth  but  did  not  set  much 
fruit.  The  berry  is  large  in  size,  handsomer  in  appearance  and  better  in 
quality  than  No.  5,  but  not  as  productive. 

No.  13  (Allen), — Plants  are  of  good  growth,  blossomed  full  and  set  a 
large  amount  of  fruit.  Crop  at  best  June  20.  Fruit  of  good  size,  fine 
appearance,  regular  form,  good  quality  and  firm.  Productive.  Perhaps 
the  best  of  Allen's  tried  here  and  a  very  promising  sort. 

No.  14  (Allen). — Plants  are  not  of  very  vigorous  growth.  Berry 
medium  in  size,  long  conical  with  neck,  light  scarlet  color,  quality  good. 
The  plants  lack  in  productiveness  and  the  berry  rather  soft  and  light 
colored. 

No.  1  (Roser).— Plants  from  E.  L.  Boser,  Brittain,  Ohio.  Plants  of 
strong  growth.  Crop  at  best  June  23.  Fruit  of  good  size,  attractive 
appearance  and  high  quality,  but  not  very  firm  and  the  tarries  are  often 
hollow.  Productive. 

No.  64  ( Thompson). — Plants  from  Cleveland  Nursery  Co.  Plants  of 
medium  growth  but  set  well  with  fruit.    Crop  at  best  June  23.  Fairly 
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productive.  The  berry  is  irregular  in  form,  often  coxcombed.  The  fruit 
ripens  unevenly  and  often  has  a  hard  core. 

Princeton  Chief, — Plants  from  Slaymaker  and  Son.  Plants  of  medium 
strong  growth.  Crop  at  best  June  21.  Fruit  uniformly  large  in  size,  long 
conical  form  and  of  good  appearance.  Medium  in  quality,  firmness  and 
productiveness.  The  berries  usually  have  a  hard  core. 

Sandoval. — Plants  from  Matthew  Crawford.  Plants  of  medium  growth. 
Fairly  productive.  Berry  large  in  size,  good  form,  firm  and  quite  hand- 
some in  appearance.    A  berry  of  fair  promise. 

Seedling  B. — Plants  from  J.  Little.  Plants  of  very  strong  growth, 
healthy  and  productive.  The  fjuit  is  large  in  size,  but  the  color  is  light 
and  tbe  berry  lacks  in  quality  and  firmness. 

Bulletin  No.  100  published  in  August,  1893,  contained  notes  on  eighty 
new  varieties  of  strawberries.  Another  season's  trial  of  these  sorts,  dur- 
ing which  the  original  plants  set  in  1892  and  a  new  setting  in  the  spring  of 
1893  have  fruited,  should  give  data  sufficient  to  form  a  fair  idea  of  their 
respective  merits  or  demerits. 

Of  the  eight  varieties  placed  in  Group  1,  as  possessing  points  of  superior 
excellence  and  deserving  of  a  place  among  the  best  sorts,  Clyde,  Green- 
ville, Leroy  and  Weston  are  all  that  is  claimed.  Clyde,  Leroy  and  Weston 
are  very  productive,  the  berries  are  of  good  form,  handsome  in  appearance 
and  firm  enough  to  stand  shipment  well. 

Ghreenville,  while  well  up  in  other  qualities,  is  scarcely  firm  enough  to 
carry  well;  it  is,  however,  an  excellent  near  market  berry.  No.  2  (Feichl) 
and  Topekq  (Stay man  No.  3)  are  excellent  sorts  and  well  worthy  of  trial 
as  home  market  berries.  A  further  trial  is  necessary  to  fully  determine 
their  place.  The  light  color  of  the  Epping  ( Yankee  Doodle)  detracts 
from  its  appearance  as  a  market  sort,  otherwise  tne  variety  ranks  high. 

Allen  No.  1  is  attractive  in  appearance  and  of  high  quality,  but  the  past 
season's  mark  was  far  below  that  of  the  previous  year  in  productiveness. 

Several  varieties  placed  in  Group  II,  as  having  many  points  of  merit  but 
requiring  further  trial  to  determine  their  place,  have  proved  worthy  of 
special  mention. 

Afton  is  a  promising  market  sort  The  berry  is  of  handsome  appear- 
ance, good  quality  and  firm.  The  plants  are  strong,  healthy  and  very  pro- 
.  ductive.   It  well  deserves  a  place  among  the  best  sorts. 

Belle  of  Lacrosse  has  again  shpwn  itself  to  be  among  the  first  in  pro- 
ductiveness. The  plants  are  strong  growing  and  healthy.  The  berry  is 
medium  in  quality  and  firmness.   An  excellent  near  market,  sort. 

Brunette,  because  of  its  fine  appearance  and  very  high  quality  well 
deserves  a  place  in  every  garden.  It  is  fairly  productive  and  the  fruit  is 
quite  firm. 

Iowa  Beauty  is  another  sort  valuable  for  table  use,  though  the  berry  is 
not  as  firm  nor  the  plants  as  productive  as  Brunette. 

Huntsman  is  productive  and- strong  and  healthy  in  plant  growth.  The 
fruit  is  attractive  in  appearance  and  of  good  quality.  Were  the  berries 
firmer  it  would  be  an  excellent  market  variety.  It  is  worthy  of  trial  for 
local  market 

No.  2  Cameron  shows  up  well  as  a  market  berry.  The  plants  are  not 
very  strong  growing  but  bear  a  good  crop.  The  fruit  is  of  good  quality 
and  firm. 

No.  4  J.  S. — Last  season  this  variety  did  not  show  more  than  average 
merit.    This  year  it  was  exceeded  by  few  sorts  in  productiveness.  It 
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all  other  qualities  necessary  and  should  it  continue  to  be  pro- 
tective it  would  be  a  most  valuable  market  berry. 

Weston. — By  an  oversight  Weston  was  not  included  in  the  planting 
made  two  years  ago.  In  the  old  patch  (second  year  fruiting)  the  plants 
were  remarkably  free  from  blight  and  the  most  vigorous  in  the  plantation. 

Williams. — Last  year  the  plants  rusted  badly.  This  season  the  plants 
were  sprayed  and  the  variety  made  an  excellent  showing  as  a  market 
sort.  Its  good  points  are  productiveness,  firmness  and  attractive 
appearance. 

The  following  varieties  have  much  of  promise  in  them,  but  further  trial 
is  needed  before  determining  their  place: 

Banquet,  Hermit,  Nos.  26  and  42  (Little), 

Beverly,  Leader,  Odessa, 

Bickle,  Lincoln,  Primate, 

Clark,  Nim's  Seedling,  Standard. 

Gypsy,  No.  3  (Belt), 

The  following  list  includes  sorts  that  have  some  good  points,  but  they 
are  so  deficient  in  others  that  there  is  little  hope  of  thoir  ever  occupying 
a  prominent  place  among  the  standard  varieties: 

Accomac,  Leviathan,  No.  18  (Little), 

Alabama,  Magnate,  Pawnee, 

Cameronian,  Mystic,  Southard, 

Clark  Seedling,  Neptune,  Stevens, 

Cheyenne,  No.  3  (Allen),  Smeltzer's  Early, 

Fairmount;  No.  6  (Cameron),  Surprise, 

Glenfield,  No.  13  (Cameron),  Westlawn, 

Hattie  Jones,  No.  3  ( ifeicht),  Wyoming. 
Katie, 

The  varieties  named  below  have  little  or  no  merit  and  will  be  placed  in 
the  rejected  list: 

California,  E.  P.  Roe,  Nigger, 

Dayton,  Harmon,  No.  1  (Engle), 

Dr.  Moriare,  Hyslop,  No.  31  (Haynes), 

Estelle,  Lillie  Monroe,  Ohio  Monarch. 

A  few  brief  notes  upon  the  comparatively  new,  yet  longer  tested  sorts 
should  be  given.  The  reader  is  referred  to  the  table  for  further  data  con- 
cerning their  qualities. 

Beder  Wood,  in  vigor  of  plant  growth  and  productiveness,  is  exceeded  by 
few  varieties.  It  is  the  equal  of  Crescent  in  firmness  and  quality.  The 
flowers  produce  an  abundance  of  pollen;  it  is  therefore  an  excellent  pollenizer 
for  the  early  pistillate  sorts. 

Belle,  Gen.  Putnam,  Hoard,  Muskingum,  Swindle  and  Woolverton  have 
proved  themselves  valuable  market  sorts.  Woolverton  is  especially  valuable 
as  a  pollenizer  for  the  later  pistillates. 

Edgar  Queen  and  Mrs.  Cleveland  are  vigorous  and  healthy  in  plant  growth, 
are  productive  and  the  fruit  is  of  fair  quality.  In  planting  for  local  market 
they  might  profitably  have  a  place. 
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Enhance  as  a  berry  for  either  local  market  or  shipping  purposes  stands 
well  toward  the  head  of  the  list  Its  irregularity  of  form  and  not  ripening 
well  at  the  tip  are  its  only  bad  qualities. 

Parker  Earle,  under  high  culture  and  in  a  favorable  season,  is  likely  to 
be  the  most  profitable  variety  that  could  be  selected  for  market  purposes. 
It  is  not  a  good  plant  producer  and  the  plants  often  lack  sufficient  vigor  to 
ripen  the  large  crop  of  fruit 

Sadie,  and  Stayman  No.  1  are  well  worth  a  place  in  the  home  garden  or 
for  near  market 

The  old  varieties,  Bubach,  Crescent,  Haverland,  Warfield  and  Wilson,  are 
still  the  choice  of  the  great  majority  of  the  growers  for  market  purposes. 
Perhaps  the  time  is  near  at  hand  when  the  Crescent  and  Wilson  will  be 
superseded  by  the  newer  sorts,  Bubach,  Haverland,  Parker  Earle  and 
Warfield. 

As  pollenizers  for  the  pistillate  varieties,  Cumberland,  Miner  and  Sharp- 
less  are  the  most  commonly  used,  though  Beder  Wood  and  Woolverton 
might  be  a  better  choice. 

In  the  table  below  is  given  the  date  of  picking  and  the  quarts  picked  of 
fifteen  of  the  more  productive  sorts  among  the  newer  varieties.  By  dividing 
the  season  into  two  periods  and  giving  the  yield  for  each  division  of  timey 
an  attempt  has  been  made  to  show  which  are  valuable  as  early  varieties: 


Table  No.  2.— YIELD  FROM  40  FEET  OF  BOW,  IN  QUABTS. 


Variety. 


Afton  

Belle  of  Lacrosse . 

Biekle  

Bird  

Brandywine  


Chairs  

Dan  Bisel 

Enhanee  

Greenville  

Jones'  Seedling. 


Lincoln  

Leroy  

No.  2  (Feicht) . 
No.  4  (J.  B.)  ... 
Williams  


1* 


1* 


■c  7 

II 


Ik 
6 

5* 
5 

7* 
10* 
4 

7 

9* 

8* 
4* 
5* 
8* 
1* 


2* 


2* 


IS 


3S 


7 

18* 
4* 

10)4 
7* 

4 

3* 
7 

7* 
2* 

6 

7 

5* 

7* 

10 


i«% 

14* 
10* 

12* 

11* 

14 

11 

14* 
12 

14* 
U* 
11* 
16* 
11* 
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The  diagram  below  shows  at  a  glance  the  relative  productiveness  of  the 
varieties  in  the  above  table.  » 
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RASPBERRIES. 

The  raspberries  suffered  much  from  the  dry  weather  and  severe  heat 
daring  the  ripening  season.  The  bearing  period  was  so  shortened  by  the 
drouth  that  the  dates  of  last  ripening  of  fruits  is  omitted. 


BLACK  AND  HYBRID  RASPBERRIES. 

ABBBKTIATIONB. 


Size, 
s,  small, 
m,  medium. 
1.  large. 


Form, 
r,  round, 
o,  oonieal. 
o,  orate. 


Color. 

b,  black, 
p,  purple.  . 
o,  orange.     pa,  pubescent. 


! 

a 

5 

Vigor  ( 

3 

J 

9.2 

Jane  5... 

9.5 

44  4... 

9.5 

"  14... 

9.5 

4... 

9. 

44  2... 

8.5. 

44  4... 

9 

44  2... 

9.5 

44  4... 

8.5 

"  5... 

9. 

44  2... 

8.5 

44  4... 

9 

44  8... 

8.8 

44  2... 

9.2 

44  4... 

8 

44  2... 

9.5 

44  4... 

9.2 

44  1... 

8 

44  1... 

8 

"  1— 

9.4 

44  7... 

9.5 

14  4... 

9 

44  2... 

9.4 

2... 

9 

44  2... 

8.5 

M  8... 

Variety. 


1 

& 

•fi 

t 
E 


8 

8J 
8 


8 

8.5 

7 

8 

W 

8 
8 
9 

7 

U 

6 
9 

8J 
8* 
8* 

9 

8J 
8i 
8 


Ada  

Caroline  

Colombian  

Conrath  

Cromwell  

Ebon  Beanty  

Farnsworth  

Hopkins!  

Jackson's  May  King  

Johnston  Sweet  

Knnunn 

Lovettl...".".  

Nemaha  

Norfolk  

Ohio  x 

Older  

Palme 
Progr 
Shaft 

Smith  (Proline) 

fSSnSV.V.V.V. 

Winona  

Wonder  


Jane  80., 
Jaly  1. 

44  14. 
Jane  90. 

44  27. 

44  29.. 
Jaly  1.. 

Jane  19 

44  28. 

44  80. 

44  28. 

44.  29.. 
Jaly  8. 
Jane  29.. 

44  80.. 
Jnly  2.. 
Jane  28.. 

44  27. 

44  80.. 

Jaly  1. 

44  2. 
Jane  28. 

44  28. 
44  29. 


8.5 
7 

9.5 
9 

7.5 
7 

8.5 
8.5 
8 

7.5 
7 

8.5 
7.5 
8.5 
8 

8.5 
9J6 
8.5 
7 

73 
9 

9.2 

8.5 
8.5 
7 


r 

r  o 
r 
r 


r 
r 
r 
r 
r 

r 
r 
r 
r 

r  o 


r 

r  o 
r 


la" 

S 

b 

b 
b 
bpa 

b 

gbb 
bpa 

b 
b 
b 
b 
P 

b 

bpa 

b 
b 
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NOTES  ON  VARIETIES. 

Ada. — The  bush  is  quite  vigorous  and  bears  a  moderate  crop  of  good 
sized  berries. 

Columbian  Red. — This  was  the  latest  variety  to  ripen  fruit  The  canes 
are  of  strong  growth,  and  healthy.  The  berry  closely  resembles  Shaffer, 
but  is  firmer  and  of  better  quality.  The  bushes  were  productive.  A 
promising  variety. 

Conrath. — The  vigorous  cane  growth,  productiveness  and  large  size 
of  the  berries  make  this  sort  one  of  the  most  promising  black-caps. 

Cromwell. — A  desirable  early  ripening  variety. 

Farnsivorth. — The  plants  are  vigorous,  healthy  and  productive.  The 
berry  is  large,  firm  and  of  good  quality.  Promising  as  a  variety  for  home 
use  or  market. 

Kansas. — Lacks  hardiness.  The  canes  are  of  quite  vigorous  growth  and 
moderately  productive.    The  fruit  is  of  large  size. 

Lovett. — Not  likely  to  occupy  a  prominent  place  among  the  newer  early 
ripening  sorts. 

Norfolk. — Did  not  do  well  the  past  season. 

Older. — Bush  of  vigorous  growth  and  productive.  The  fruit  is  of  large 
size,  rather  soft  but  of  high  quality.    A  promising  sort  for  home  use. 

Palmer. — A  good  early  market  variety. 

Progress. — Similar  to  Palmer,  but  the  bushes  are  not  so  productive. 

Smith  (Prolific). — The  bushes  are  of  strong,  vigorous,  healthy  growth. 
The  berry  is  large,  jet  black,  not  very  firm,  but  of  good  quility.  A  prom- 
ising variety. 

Surrey. — Bush  of  vigorous  growth,  and  quite  productive.  Fruit  resem- 
bles Gregg,  but  is  not  so  late  in  ripening,  promising. 

Virginia. — Bush  a  vigorous  grower,  hardy  and  productive.  A  promis- 
ing early  ripening  sort. 

Gregg  and  Nemaha  are  among  the  best  late  market  sorts. 

Ohio  is  one  of  the  best  medium  season  market  sorts.  It  is  very  hardy 
and  productive.   It  is  the  leading  variety  tpr  evaporating  purposes. 

Shaffer. — For  canning  and  home  use  this  variety  has  no  superior  among 
the  better  known  sorts. 

Ebon  Beautify  Jackson1 s  May  King,  Wonder  and  Winona  have  not 
been  sufficiently  tested  here  to  judge  of  their  merits. 
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RED  RASPBERRIES. 
ABBBBTIATZOH8. 

Form.  Color. 
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NOTES  ON  VARIETIES. 

Cuthberi. — The  plant  is  vigorous  and  healthy.  This  variety  has  yet  no 
superior  for  general  planting.  It  is  valuable  either  for  home  use  or  for 
market 

Gladstone. — This  variety,  in  addition  to  a  small  crop  in  the  usual 
season,  furnished  two  pickings  the  middle  of  October.  The  variety  has 
little  to  recommend  it  for  general  planting. 

Golden  Queen  is  clear,  bright  yellow  in  color  and  of  high  quality.  It 
is  a  desirable  variety  for  the  home  garden. 

Hansell  and  Michigan  Early  are  hardy  in  plant  and  as  early  ripening 
sorts  may  be  planted  to  a  limited  extent 

Royal  Church. — The  berries  have  the  fault  of  falling  to  pieces  very 
easily.    The  bush  is  hardy,  of  vigorous  growth  and  fairly  productive. 

Turner  is  valuable  for  the  extreme  hardiness  of.  the  plant  and  the 
mild  flavor  of  the  fruit 

Agricultural  College,  Mich.,  ) 
April  1,  1895.  ) 
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BULLETIN  188. 


APRIL,  1 898. 


NATIVE  PLUMS. 


U.  P.  HEDRIOK. 


Native  plums  have  teceived  but  little  attention  in  Michigan.  In  fact, 
until  the  exhaustive  study  of  them,  made  by  Prof.  Bailey  of  Cornell  a  few 
years  ago,  but  little  had  been  done  elsewhere  and  the  literature  upon  the 
subject  was  scant  and  fragmentary.  Within  the  last  few  years,  however, 
they  have  been  coming  somewhat  into  prominence,  but  there  is  still  a 
great  difference  of  opinion  among  fruit  growers  as  to  their  merit  In  a 
small  way  they  are  successfully  grown  in  various  parts  of  the  State,  and 
the  indications  are  that  large  plantations  of  the  better  kinds  could  be  made 
profitable  in  some  localities  and  under  certain  conditions.  At  any  rate 
they  deserve  to  be  better  known  by  Michigan  fruit  grower* 

The  market  demand  for  them  is  still  somewhat  limited,  but  is  steadily 
increasing  for  the  better  kinds,  and  the  careful  grower  who  has  access  to 
the  large  markets,  or  who  controls  a  small  select  trade  will  find  no  trouble 
in  disposing  of  his  crop.  Good  fruits  of  the  American  plums  come  into 
the  markets  at  least  three^  weeks  before  the  European  varieties  are  market- 
able. They  command  prices,  when  choice  and  in  small  packages,  ranging 
from  $2  to  $4  per  bushel.  While  the  demand  for  the  earliest  varieties  is 
greater,  yet  the  later  ones  have  qualities  which  commend  them  as  well 
worth  attention. 

The  native  plums  have  many  qualities  which  make  them  desirable  for 
the  general  farmer  or  for  home  use.  The  trees  of  most  of  the  varieties  are 
hardy,  vigorous  and  very  productive.  The  fruit  comes  early,  keeps  well, 
and  has  a  fine  appearance,  and,  though  poorer  in  quality  and  inferior  in 
size,  is  very  acceptable  as  offering  a  greater  variety  of  fruits.  A  strong 
point  with  those  who  grow  them  in  a  small  way  is  their  comparative  immu- 
nity from  insects  and  fungous  diseases. 


NATIVE  PLUMS  AT  THE  EXPERIMENT  STATION. 


It  is  doubtful  if  a  much  more  comprehensive  orchard  of  native  plums 
can  be  found  than  this  Station's  plantation.  It  consists  of  80  trees, 
embracing  35  of  the  better  varieties  planted  in  the  spring  of  1886,  the 
trees  having  been  obtained  of  D.  B.  Wier  of  Lacon,  111.,  and  T.  Y.  Munson 
of  Dennison,  Texas.  The  soil  of  the  orchard  is  a  well  drained  clay  loam, 
having  a  stiff  subsoil  composed  of  gravel  and  clay.  The  trees  were  planted 
18  feet  apart  each  way.   Crops  of  vegetables  have  been  grown  in  the 
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orchard  every  season  so  that  the  ground  has  received  good  cultivation. 
The  manuring  has  consisted  of  an  occasional  application  of  composted 
barnyard  manure.  This  treatment  has  produced  a  healthy,  vigorous, 
growth  of  trees  and  productiveness  in  fruit.  The  trees,  which  have  been 
remarkably  free  from  diseases,  bore  their  first  fruit  in  1890,  and  the 
increase  in  quantity  has  been  rapid,  nearly  all  the  trees  bearing  a  large 
crop  last  season. 

PROPAGATION  AND  CULTIVATION. 

In  propagation,  the  common  stocks,  Marianna  and  myrobatan  are  largely 
used.  The  various  varieties  work  well  upon  Prunus  Americana  and  other 
native  species,  though  the  Chickasaws  are  said  to  be  undesirable 
because  of  their  habit  of  sprouting  and  sending  out  suckers.  Prunus 
Americana  stocks  are  especially  suitable  for  northern  climates,  because  of 
their  hardiness.     In  the  south  the  peach  is  largely  used. 

Methods  of  planting  and  cultivation  need  not  vary  from  those  employed 
with  the  common  plums,  except  that,  as  many  of  the  varieties  of  native 
plums  are  not  fertile,  owing  to  the  impotency  of  the  pollen  upon  flowers 
of  the  same  variety,  the  prospective  grower  must  bear  in  mind  that,  with 
native  plums  in  particular,  he  must  practice  mixed  planting  in  order  to 
secure  their  fertilization.  Some  of  the  best  kinds,  including  Wild  Goose 
and  Miner,  are  worthless  unless  so  planted.  It  is  a  matter  of  some  diffi- 
culty and  considerable  importance,  to  determine  what  varieties  should  be 
planted  near  each  other,  in  order  to  have  the  best  mutual  effect  as  pollen- 
izera.  No  definite  rules  for  planting  can  be  given  without  further  exper- 
imentation, and  about  all  that  can  be  said  is  that  trees  of  different  varieties 
blooming  at  the  same  time  should  be  planted  near  each  other.  They  can 
be  so  planted  that  a  tree  of  a  very  polleniferous  variety  will  fertilize  sev- 
eral barren  trees.  Some  growers  maintain  that  the  mutual  fertilizing 
trees  should  be  planted  very  close,  eight  or  ten  feet  apart,  but  experience 
here  does  not  lead  us  to  think  close  planting  is  at  all  necessary.  Prof. 
Bailey  says  that  it  is  a  "common  opinion  among  plum  growers  that  the 
European  plums,  peaches  and  even  the  cherry  will  fertilize  the  Wild  Goose 
plum"  and  a  case  cited  seemed  to  lend  color  to  the  view,  but  the  writer 
knows  of  three  Wild  Goose  plum  trees  that  stood  in  the  midst  of  an 
orchard  of  several  varities  of  common  plums  and  a  row  of  cherry  trees 
bordered  the  plum  orchard,  but  not  a  plum  did  the  Wild  Goose  trees  bear, 
and  the  trees  were  finally  cut  down  by  the  owner.  This  shows  at  least 
that  considerable  care  must  be  observed  in  planting  trees  to  fertilize  those 
that  are  not  self-fertile. 


SOILS  AND  LOCATIONS  FOB  NATIVE  PLUMS. 


Michigan  has  considerable  territory  that  is  admirably  adapted  for 
growing  these  plums.  Undoubtedly  the  country  adjoining  the  great  lakes, 
especially  that  northward,  is  capable  of  greatest  development  for  this 
industry,  as  it  is  favored  by  soil,  climate  and  immunity  from  insects  aud 
diseases.  As  a  class,  the  native  plums  are  not  particular  and  will  thrive  on 
various  soils,  although  extremes  in  sand,  clay  or  muck  must  be  avoided.  In 
an  ideal  soil,  the  trees  should  make  a  hard,  strong  growth,  the  wood  should 
mature  early  and  well,  the  trees  should  bear  young,  and  the  fruit  should  be 
well  flavored  and  highly  colored. 
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The  climate  of  Michigan  ia  suitable  for  growing  most  of  the  native 
plums,  in  any  part  of  the  State  except,  perhaps,  in  the  central  and  northern 
portions  of  the  upper  peninsula.  In  the  north,  especially  where  it  is  at  all 
frosty  it  is  well  not  to  plant  trees  on  a  southern  exposure  where  the  buds 
may  start  and  be  nipped  by  a  late  frost. 

It  is  easy  to  produce  an  overgrowth  in  the  native  plums;  if  they  run  too 
much  to  heavy  tops  and  foliage  they  are  not  so  productive  of  fruit,  the 
wind  easily  breaks  them  down  and  they  do  not  bear  so  early.  Such  over- 
growths are  caused  by  a  soil  too  strong  or  by  the  use  of  nitrogenous 
manures  in  large  quantities. 

CHARACTERISTICS  OF  NATIVE  PLUMS. 

There  are  over  150  named  varieties  of  native  plums  scattered  throughout 
the  country;  experimenters  are  annually  introducing  seedlings  and  since 
any  very  promising  wild  plum  tree  may  be  the  beginning  of  a  new  variety 
there  is  still  abundant  material  to  draw  from.  There  are  several  groups  of 
the  plums,  the  distinctive  lines  of  which  have  been  drawn  with  considerable 
accuracy.  But  the  rapid  multiplication  of  varieties  from  seed,  many  the 
product  of  natural  crosses,  has  made  intermediate  forms  so  numerous,  and 
complicated  the  classification  so  much,  that  it  is  a  difficult  matter  to  assign 
varieties  to  their  true  positions.  Because  of  this,  and  since  a  scientific  classi- 
fication is  not  strictly  necessary  for  commercial  purposes,  a  brief  description 
of  the  varieties  must  take  the  place  of  a  detailed  classification. 

It  is  not  easy  to  give  even  the  general  characteristics  of  the  native  plums. 
There  are,  even  in  varieties  of  the  same  group,  manifold  variations  in  the 
character  of  the  trees,  flowers  and  fruits.  Following  the  classification  given 
in  Bulletin  103,  there  are  five  groups  of  interest  to  Michigan  growers. 

Clinton. — Fruit  medium  to  large,  round,  oblong  or  elliptical;  skin  thick, 
mottled  with  dark  red;  flesh  firm,  flavor  sweet  and  pleasant;  stone  clinging, 
circular,  smooth;  leaves  large,  serrate,  pointed,  with  glandular  stalks;  trees 
vigorous  and  very  prolific;  season  early  to  medium,  from  August  1  to  15. 

De  Soto. — Fruit  large,  round,  somewhat  oblong;  skin  thick,  dark  red  and 
with  a  heavy  bloom;  stone  large,  roughish,  rather  broad;  stem  |  inch  long, 
slender;  cavity  broad  and  shallow;  suture  a  line;  flesh  firm,  flavor  sweet 
and  good;  leaves  oblong  oval,  medium  size,  acute,  serrate,  stalks  glandular; 
season  early,  last  of  July  and  first  of  August  One  of  the  best  of  the 
American  plums. 

Forest  Rose. — Fruit  large,  round,  a  little  oblong,  and  sometimes 
pointed;  skin  thin,  red  or  purple;  flesh  firm,  quality  good;  stone  clinging, 
broad,  smooth,  flat;  leaves  obovate,  pointed,  finely  serrate,  stalks  glandular; 
trees  with  spreading,  open  heads  and  thorny  branches;  not  prolific  on  the 
Station  grounds;  season  medium,  August. 

Oarfield. — Fruit  small  to  medium,  oblong  oval;  skin  rather  thick,  very 
dark  red;  cavity  small  and  shallow;  fruit  stems  long  and  slender;  suture  a 
dark  red  line;  flesh  firm,  juicy,  yellowish,  flavor  acid,  pleasant;  leaves  large, 
ovate-lanceolate,  finely  serrate,  stalk  glandular;  trees  weak  in  growth  and 
unproductive;  season  very  late,  September  and  October. 

Itaska. — Fruit  small,  oblong  oval;  skin  dark  red,  thick  and  tough;  flesh 
firm,  stringy,  quality  poor;  leaves  large  and  thick  with  glandular  stalks; 
trees  dwarf  in  habit  with  massed  foliage  of  a  peculiar  pinkish  tint;  charac- 
teristics of  the  tree  very  prominent;  season  medium  to  late;  of  little  if  any 
value. 
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Maquoketa. — Fruit  medium  size,  round,  oblong \  skin  tough,  dark  red, 
purple  bloom;  stone  clinging,  short,  pointed,  rough;  leaves  large,  smooth, 
dark  green,  stalks  glandless;  stem  short,  stout,  in  a  very  shallow  cavity; 
suture  prominent  dividing  the  plum  into  halves;  season  late,  the  fruit  col- 
ors early  but  is  a  long  while  in  maturing.    A  poor  variety. 

Marianna. — Frnit  small  to  medium,  round;  skin  thin, bright  red  speckled 
with  white;  flesh  soft,  juicy,  flavor  mildly  acid,  insipid,  poor;  stone  cling- 
ing, rough;  trees  much  branched  with  long  slender  twigs;  leaves  oblong 
lanceolate,  small,  finely  serrate,  dark  green;  season  early,  last  of  July  and 
first  of  August.    Of  little  value. 

Miner.— Fruit  large,  round,  oblong;  dark  red  skin,  mottled,  thick  and 
tough;  flesh  firm,  sweet,  quality  good;  stone  clinging,  round  smooth; 
leaves  large,  serrate,  stalks  glandless;  trees  vigorous  and  prolific;  season 
medium.  An  old  and  popular  variety.  Miner  and  Clinton  are  almost  iden- 
ical,  differing  only  in  foliage. 

Moreman. —  Fruit  small,  round;  skin  thick,  dark  cherry  red  with  a  yel- 
lowish tinge  opposite  the  sun;  flesh  firm  with  a  pleasant  acid  flavor;  stone 
small,  circular,  a  little  pointed;  leaves  rather  large,  ovate  with  a  long  point, 
serrate,  dull  green,  stalks  glandless;  trees  thrifty,  vigorous,  and  quite  free 
from  fungous  diseases;  season  late,  fruits  not  ripening  at  the  same  time. 

Newman. — Fruit  medium  to  large,  round,  somewhat  oblong,  inclined 
to  be  irregular;  skin  thin,  light  bright  red,  without  bloom,  dotted  with 
spots  near  the  apex,  and  with  a  yellow  cheek  opposite  the  sun;  stem  short 
and  slender,  cavity  small;  suture  a  bright  red  line;  fleshy  firm,  juicy, 
fibrous,  adhering  to  a  small,  flat,  rough,  stone;  flavor  acid,  pleasant; 
trees  thrifty,  large,  round  topped,  foliage  good;  leaves  large,  oblong-ovate, 
acuminate,  finely  serrate;  season  medium.  The  best  variety  of  the  Chicka- 
saw plums. 

Pottawattamie. — Fruit  medium  to  large;  skin  thin,  bright  red  with  yel- 
low streaks  running  partly  around  the  fruit;  stem  long  and  slender;  flesh 
firm,  juicy,  quality  fair;  cavity  small,  suture  a  red  line;  leaves  conduplicate 
or  trough-like,  oblong  lanceolate,  small;  stone,  large,  broad,  rough;  growth 
slender,  spreading,  zigzag;  tree  very  vigorous,  prolific;  season  early, 
August. 

Purple  Yosemite. — Fruit  medium  to  large,  round;  skin  thick,  bitter, 
tough,  dark  red  or  purple,  covered  with  bloom;  flesh  firm,  yellowish,  stringy ; 
flavor  acid,  good;  stone  large,  flat,  smooth,  inclined  to  be  free;  leaves  large, 
ovate,  smooth,  dull  in  color;  growth  upright,  strong,  spreading  into  stiff 
branches;  trees  productive;  season,  August. 

Rollingstone.— Fruit  large,  round,  somewhat  flattened  at  the  ends;  skin 
tough,  pinkish  purple,  mottled;  flesh  firm,  sweet,  good;  stone  clinging, 
circular,  flat,  smooth;  leaves  large,  serrate, smooth,  stalk  slender,  glandular; 
cavity  broad,  shallow,  suture  a  line;  trees  very  vigorous  and  prolific;  season 
early  or  medium,  being  about  that  of  De  Soto. 

Robinson. — Fruit  medium  size,  round,  oblong;  skin  thin,  dull  red  with 
yellow  blotches  opposite  the  sun;  flesh  firm,  juicy,  reddish,  quality  good; 
stem  short,  slender,  set  in  an  abrupt  narrow  cavity;  leaves  small,  oblong 
lanceolate,  stalk  short;  trees  spreading,  not  branching  so  much  and 
shoots  not  so  zigzag  as  in  the  typical  Chickasaw,  very  prolific;  season, 
August  and  early  September. 
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Yellow  Tosemiie. — Only  a  shade  of  difference  between  this  and  Purple 
Yosemite;  the  color  being  some  lighter  than  that  plum  with  a  quite  decided 
yellow  tinge;  tree  and  foliage  differ  but  little,  season  about  the  same,  per- 
haps a  few  days  later. 

Weaver — Fruit  large,  oblong-oval;  skin  thin,  yellow,  mottled  with  red; 
flesh  firm,  flavor  excellent,  sweet;  stone  large,  flat,  smooth,  pointed,  cling; 
leaves  large,  toothed,  pubescent  underneath;  stalk  short,  glandless;  cavity 
large,  suture  distinct;  season  late,  end  of  September.  The  most  popular 
of  the  late  kinds. 

Wild  Goose. — Fruit  large,  oblong-oval,  apex  pointed;  skin  thin,  bright 
red;  flesh  not  very  firm,  a  little  stringy,  quality  fair;  stone  clinging,  long, 
pointed;  leaves  oolong-lanceolate,  closely  serrate,  acuminate,  stalks  with 
several  glands;  shoots  smooth,  slender,  spreading;  trees  very  thrifty  and 
productive;  season  early,  August.  Because  of  earliness,  productiveness, 
and  handsome  appearance  of  fruit,  one  of  the  best  of  the  native  plums. 

SUMMARY. 

1.  Within  the  last  few  years  native  plums  have  been  coming  some- 
what into  prominence.  The  opinions  of  fruit  growers  differ  as  to  their 
merit. 

2.  The  market  demand  for  them  is  limited,  although  it  is  steadily 
increasing  for  the  early  kinds.  They  come  into  market  about  three  weeks 
before  the  European  varietiea 

3.  The  station  has  tested  35  of  the  better  varieties  which  were  planted 
in  the  spring  of  1886,  the  trees  being  obtained  from  D.  B.  Weir,  Lacon, 
HI.,  and  T.  V.  Munson,  Dennison,  Texas. 

4  In  propagating  native  plums,  Marianna  and  myrobolon  stocks  are 
largely  used.  Prunus  Americana  is  well  adapted  as  a  stock  for  northern 
climates. 

5.  Methods  of  planting  and  cultivation  do  not  differ  from  those  used 
with  common  plums  except  that  mixed  planting  must  be  followed  in  order 
to  secure  the  fertilization  of  many  of  the  native  plums. 

6.  Native  plums  are  not  particular  as  to  soil,  although  extremes  in  sand, 
clay  and  muck  should  be  avoided.  A  soil  too  strong  or  too  rich  in  nitrog- 
enous matter  causes  a  heavy  growth  of  foliage  at  the  expense  of  pro- 
ductiveness. 

7.  There  are  about  150  varieties  of  native  plums  embraced  in  five 
species,  of  which  the  most  important  are,  Prunus  Americana  P.  hortulana 
and  P.  angustifolia. 

8.  The  most  valuable  of  the  native  plums  are  De  Soto,  Bollingstone, 
Weaver,  Wild  Goose,  Miner  and  Newman,  of  which  Wild  Goose,  De  Soto 
and  Miner  are  probably  the  most  popular. 

9.  In  general  the  native  plums  are  to  be  recommended  to  those  who 
want  plums  for  an  early  market;  because  of  their  immunity  from  diseases 
and  insects,  to  the  general  farmer;  and  to  large  growers  who  wants  a  greater 
variety  of  fruits. 
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RUSSIAN  CHERRIES. 


U.  P.  HEDRICK. 


For  a  number  of  years  considerable  interest  has  been  shown  in  Russian 
fruits.  Several  importations  have  been  made  and  some  of  the  kinds  are 
promising  for  the  colder  portions  of  our  country.  A  few  varieties  promise 
well  for  milder  regions,  and  bid  fair  to  furnish  our  general  horticulture 
with  fruits  of  value. 

The  introduction  of  Russian  cherries  into  the  United  States,  dates  from 
1882,  when  Prof.  Budd  of  Iowa  and  Mr.  Charles  Gibb,  a  Canadian  horti- 
culturist, visited  Europe  and  made  selections  of  what  they  considered  the 
best  varieties  growing  in  the  colder  portions.  The  trees  were  taken  to 
Iowa  and  Canada,  where  the  hardiest  of  the  common  cherries  fail  utterly, 
and  in  both  places  proved  hardy.  Prof.  Budd's  trees  in  Iowa  were  one 
year  old  when  imported,  and  were  set  in  an  orchard  where  the  dry  sum- 
mers  and  cold  winters  had  killed  all  the  common  cherries,  including  the 
hardy  Early  Richmond  and  English  Marello. 

With  this  treatment  the  Russian  cherries  grew  and  thrived,  notwith- 
standing the  fact,  too,  that  they  were  severely  cut  for  cions  and  buds. 

The  trees  were  soon  well  distributed  among  the  Experiment  Stations, 
and  several  reports  have  been  made  concerning  their  peculiarities  and 
values,  with  varying  opinions  as  to  their  general  worth.  .Through  the  sta- 
tions and  the  usual  channels  of  trade  they  have  now  been  quite  generally  dis- 
tributed to  the  public,  and  some  of  them  are  highly  spoken  of  by  practical 
growers,  who  say  that  they  have  many*  points  or  usefulness  for  the  general 
fruit  grower.  In  our  State,  with  a  few  exceptions,  they  will  not  be  in 
great  demand  except  in  the  Upper  Peninsula,  and  in  the  northern  inland 
portions  of  the  Lower  Peninsula,  where  the  common  cherries  fail  to  grow. 
For  these  regions,  as  a  good  substitute  for  the  other  cherries,  they  are 
recommended.  They  are  also  commended  to  those  who  live  in  localities 
where  late  frosts  make  the  cherry  crop  uncertain. 

The  general  grower  who  desires  a  larger  variety  of  fruit  will  find  among 
the  Russian  cherries,  varieties,  which  approach  the  common  cherries  in 
size,  appearance  and  quality,  they  come  very  late  in  the  season  and  this 
may  be  a  point  in  their  favor  with  some  growers. 

It  is  the  object  of  this  bulletin  to  give  information  regarding  the  hard- 
ier and  more  promising  sorts  that  have  been  tested  on  the  Station  grounds 
and  which  will  be  desirable  for  growing  in  sections  where  the  common 
kinds  fail. 

The  history  of  Russian  cherries  on  the  Station  grounds  is  as  follows: 
In  the  spring  of  1888,  thirty  trees,  embracing  twelve  varieties,  were 
obtained  from  Prof.  Budd,  of  Iowa.  The  soil  of  the  cherry  orchard  is  the 
same  as  that  upon  which  the  American  plums  were  j^rown,  ^n<£  the  trees 
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have  received  the  same  care  and  cultivation.  The  trees  are  vigorous, 
strong  and  healthy;  they  first  bore  fruit  in  1891,  since  which  most  of  the 
trees  have  borne  every  year. 

CHARACTERISTICS  Of  RUSSIAN  CHERRIES. 

There  are  now  scattered  through  the  country  almost  half  a  hundred  named 
varieties  of  Russian  cherries.  There  are  several  groups  of  them,  but  the 
distinctive  lines,  are  not  as  yet,  well  drawn  and  as  the  intermediate  forms 
are  numerous,  a  proper  classification  would  be  difficult  and  will  not  be 
attempted.  The  aim  will  be  to  give  only  a  few  general  characteristics  of 
the  cherries  and  as  accurate  a  description  of  the  varieties  as  is  possible. 

The  nomenclature  of  the  Russian  cherries  is  badly  confused.  In  Russia 
different  names  are  given  to  the  same  fruit  in  different  localities,  while  the 
same  name  may  be  given  to  different  fruits  growing  in  adjacent  dis- 
tricts. The  names,  though  very  formidable  to  an  English  speaking  person, 
are  quite  simple  and  without  any  individuality,  mostly  expressing  some 
quality  of  the  fruit,  such  as  sweet,  transparent,  white,  round,  etc.,  and  it  is 
not  easy  to  convert  them  into  good  English  names.  Then  again' seedlings 
of  like  parentage  resemble  each  other  so  much  that  it  is  difficult  to  distin- 
guish between  varieties.  However,  most  of  the  names  used  in  this 
bulletin  have  now  become  pretty  well  fixed. 

The  most  distinct  characteristics  of  the  Russian  cherries  are,  their  dwarf, 
compact  habit  of  growth;  their  small  and  narrow  leaves  which  are  thick, 
but  finely  textured;  and,  in  general,  a  deep  purplish-red  or  reddish- black, 
fruit  of  a  peculiar  bitter  and  often  very  pleasant  flavor.  As  grown  by  the 
peasants  in  Russia  the  trees  are  generally  of  bush  form,  as  they  receive  but 
little  care,  seldom  any  cultivation,  and  are  often  grown  in  dense  thickets. 
Sometimes  they  are  planted  under  other  trees  as  our  currants  are.  They 
are  usually  grown  from  seed  and  in  sod,  though  seedlings  vary  much  from 
the  parent,  so  that  the  best  trees  are  grown  from  sprouts.  Grafting  is 
rarely  practiced.  Some  of  the  trees  are  erect  in  growth  though  the  weep- 
ing form  is  usually  considered  better.  With  such  careless  cultivation,  it 
can  easily  be  seen,  that  if  profitable  in  Russia,  with  the  comparatively  care- 
ful cultivation  which  we  would  give  them,  they  ought  to  prove  profitable 
for  us.  In  the  main  the  trees  nave  the  same  characteristics  here  as  in 
Russia,  except  that  the  bush  form  is  never  grown.  The  trees  are  dwarf, 
compact,  and  vigorous  in  growth.  Leaves  and  flowers  appear  later,  and 
the  fruit  ripens  later  than  with  the  common  cherries.  The  fruit  is  borne 
in  small  bunches  and  tends  to  remain  for  a  long  while  on  the  trees,  even 
after  ripening. 

The  following  are  the  more  promising  kinds  that  have  tested  on  the 
Station  grounds: 

Bessarabian. — Fruit  rather  large,  roundish,  heart-shaped,  irregular; 
borne  in  pairs,  stalks  long,  slender;  cavity  deep,  suture  distinct;  when 
fully  ripe,  dark  red  in  color;  flavor  acid,  slightly  astringent;  pit  medium 
size,  round;  trees  dwarf,  shaped  like  May  Duke;  foliage  good,  leaves  small, 
coarsely  serrate.  One  of  the  hardiest  and  most  prolific  of  the  Russian 
cherries. 

Griotte  du  Nord. — Fruit  medium  size,  round,  slightly  heart-shaped; 
borne  in  pairs,  stalk  long,  slender;  dark  red  in  color;  flesh  firm,  reddish, 
flavor  quite  acid,  slightly  bitter;  pit  small,  round;  tree  very  hardy  and 
vigorous,  quite  dwarf  and  compact  in  habit  and  a  slow  grower.  It  is  much 
like  Bt- ssarabian,  differing  mostly  in  habit  of  tree  and  flavor  of  fruit.  Sea- 
son, midsummer. 
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George  Glass. — A  variety  similar  to,  and  identical  with  Bessarabian. 
Introduced  from  eastern  Europe  to  Iowa  by  immigrants;  it  was  discovered 
in  Marshall  county. 

Ldthaur  Weichsel. — Fruit  small  aijd  rather  poor,  round;  suture  distinct, 
cavity  deep;  stalk  long  and  slender;  skin  thick,  dark  purple  almost  black; 
flesh  firm,  reddish,  juice  colored;  flavor  acid  and  bitter,  quality  poor;  pit 
very  small;  tr*e  strong  and  vigorous.  Used  only  for  culinary  purposes; 
season  last  of  July. 

Sklanka. — Fruit  large  and  handsome,  color  yellow  with  red  cheek;  flesh 
firm,  yellowish;  flavor  sub-acid,  good;  pit  small  and  somewhat  flat;  tree 
well  formed,  round  topped,  branches  drooping,  foliage  good;  a  handsome 
tree  producing  an  abundance  of  excellent  fruit. 

Brusseler  Braune. — Fruit  large,  globular,  slightly  heart-shaped,  a 
little  inclined  to  be  irregular  and  to  vary  in  size;  in  color  very  dark  red; 
flesh  firm,  reddish,  acid  and  slightly  bitter ;  stalk  long,  cavity  deep;  pits  large 
and  flat;  tree  very  vigorous  and  prolific,  shoots  ascending,  foliage  good; 
season  middle  of  July.   One  of  the  best  of  the  Russian  cherries. 

Ostheim. — Fruit  about  the  size  of  the  Richmond;  heart-shaped;  dark 
red,  or  brownish  black,  when  ripe;  skin  thick;  cavity  deep,  stalk  long, 
suture  obscure;  flesh  firm,  but  tender,  juicy;  flavor  mildly  acid,  very  good; 
pit  large,  somewhat  flattened;  trees  vigorous,  and  hardy,  round  topped, 
resembling  the  Morello  type;  season  20th  July  to  the  end  of  July.  One 
of  the  best  known  of  this  class  of  cherries. 

Schatten  Amarelle. — This  cherry  is  almost  identical  with  Brusseler 
Braune.  It  is,  perhaps,  a  little  smaller,  not  quite  so  globular,  and  not  so 
dark  in  color,  aud  is  a  few  days  earlier.  But  in  flavor,  appearance  of  tree 
and  foliage  they  are  alike  in  every  respect.  Like  the  Brusseler  Braune 
it  promises  to  be  one  of  the  best  of  this  class  of  cherries. 

Lutovka. — In  appearance  the  fruit  of  the  Lutovka  resembles  the 
Sklanka  very  much.  The  quality,  however,  is  better,  as  it  lacks  the 
astringency  of  the  Sklanka;  the  season  is  later.  The  trees  of  the  two 
varieties  resemble  each  other  in  shape,  but  Lutovka  is  a  stronger  grower, 
with  coarser  shoots  and  foliage. 

SUMMARY, 

1.  The  introduction  of  Russian  cherries  in  the  United  States  dates 
from  1882,  when  Prof.  Budd,  of  Iowa,  and  Charles  Gibb,  of  Canada, 
imported  a  number  of  varieties  from  Russia. 

2.  Russian  cherries  are  recommended  for  those  localities  in  Michigan 
which  are  too  cold  for  the  common  cherries.  They  are  for  these  regions  a 
good  substitute  for  common  cherries.  Since  they  ripen  very  late,  they 
may,  for  this  reason,  find  favor  with  the  general  grower. 

3.  The  chief  characteristics  of  the  Russian  cherries  are:  A  dwarf,  com- 
pact habit  of  growth;  small  narrow  leaves,  which  are  thick  and  finely 
textured;  and  a  deep  purplish-red,  or  reddish-black  fruit;  and  a  peculiar 
astringent  flavor  which  is  often  very  pleasant;  leaves  and  flowers  appear 
later  and  the  fruit  ripens  later  than  those  of  the  common  cherries. 

4.  The  following  varieties  do  best  on  the  Station  grounds:  Bessarabian, 
very  hardy  and  prolific;  Brusseler  Braune,  fruit  large,  tree  vigorous  and 
prolific;  Ostheim,  one  of  the  best  known  of  the  Russian  cherries. 

Agricultural  College,  Mich.,  ) 
April  I,  1895.  \ 
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THE  APPLE  ORCHARD. 


BY  L.  R.  TAPT. 


A  few  years  ago  the  apple  crop  in  Michigan  was  of  large  commercial 
importance  and  the  fame  of  Michigan  apples  reached  all  parts  of  the 
country.  For  a  number  of  years  the  crop  has  been  small  and  in  some 
seasons  has  not  been  sufficient  to  supply  the  local  demand.  While  other 
causes  may  have  contributed  to  the  loss  of  the  crop,  neglect,  or  at  least  lack 
of  proper  care,  can  be  charged  in  many  cases  with  being  the  principal 
reason  for  the  loss.  Letters  are  frequently  received  inquiring  as  to  the 
best  methods  of  planting  and  caring  for  an  orchard,  the  soil  and  fertilizers 
needed  and  the  remedies  for  the  insects  and  diseases  to  whose  attack  the 
apple  is  subject,  and  to  supply  an  evident  desire  for  information  on  the 
'subject,  this  bulletin  has  been  prepared. 


HISTORY  OP  THE  APPLE. 


Although  there  is  no  direct  evidence  as  to  the  origin  of  our  cultivated 
varieties  of  apples,  they  are  supposed  to  have  been  derived  from  the  wild 
crab,  which  is  common  in  all  parts  of  temperate  Europe.  Improved  var- 
ieties of  this  fruit  were  certainly  in  cultivation  long  before  the  Christian 
era,  as  Pliny  and  other  writers  of  his  time  speak  of  the  apple  as  one  of  the 
fruits  of  the  Romans,  who  were  said  to  have  brought  it  from  Armenia. 
Even  in  those  times  varieties  were  plentiful,  as  Pliny  enumerates  twenty- 
two,  including  sweet,  dessert  and  cooking  sorts,  and  one  kind  that  was 
seedless. 

The  apple  was  carried  to  all  parts  of  the  empire  where  Roman  garrisons 
were  established,-  and  thus  undoubtedly  reached  England.  When  this 
country  was  settled,  seeds,  cions  and  trees  were  brought  over,  and  from  the 
orchards  then  or  soon  after  planted,  many  of  the  varieties  of  today  have 
been  derived.  While  a  few  varieties  now  in  cultivation  have  been  brought 
directly  from  Europe,  most  of  the  kinds  commonly  grown  are  of  American 
origin  and  have  come  as  chance  seedlings  from  older  sorts.  In  many  cases 
it  is  probable  that  they  are  the  result  of  natural  crosses  but  in  a  few  cases 
artificial  crossing  has  been  practiced. 

As  a  rule  when  apple  seeds  are  planted,  many  of  the  trees  obtained  will 
be  thorny,  and  will  give  strong  evidence  of  their  origin.  Most  of  them 
will  produce  small  fruits  that  will  be  inferior  to  that  borne  by  the  original 
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variety,  but  occasionally  one  will  be  obtained  that  makes  a  strong  growth, 
has  large  healthy  foliage,  and  produces  an  abundant  crop  of  large  fruit 
that  is  of  excellent  quality.  Out  of  thousands  of  seedlings  it  is  seldom 
that  a  sort  is  obtained  that  is  better  than  the  older  varieties. 

Much  better  results  can  be  expected  if  cross-fertilization  is  resorted  to. 
This  is  brought  about  by  selecting  two  varieties  that  have  the  qualities 
desired,  and  conveying  the  pollen  from  the  anthers  of  one  to  the  pistil  of 
the  other.  To  insure  that  no  other  pollen  gains  entrance  to  the  pistils  the 
flowers  in  which  they  are  should  have  the  anthers  removed  before  the 
petals  open  and  should  then  be  covered  with  small  paper  sacks,  until  sev- 
eral days  after  the  crossing  is  done,  to  prevent  the  pollen  from  other  flow- 
ers reaching  the  pistil. 

THE  FAILURE  OF  THE  APPLE  OBOP. 

Barrenness  in  an  orchard  is  in  many  cases  due  to  the  natural  tendency 
of  the  variety,  as  some  varieties  are  very  shy  bearers,  while  the  Northern 
Spy  among  others  is  often  condemned  for  barrenness  from  the  fact  that  the 
trees  are  late  in  coming  into  bearing. 

In  the  eastern  states,  the  apple  has,  "  odd  and  even "  bearing  years. 
This  is  due  to  the  fact -that  upon  the  bearing  years  all  of  the  energies  of 
the  trees  are  exerted  in  developing  the  crop  of  fruit,  so  that  no  buds  are 
formed  on  the  fruit  spurs  for  tne  next  year's  crop,  and  as  a  result  the  fol- 
lowing will  be  an  "  odd  year."  This  is  quite  generally  the  case  in  old  neg- 
lected orchards,  that  are  poorly  supplied  with  plant  food.  The  bearing 
year  can  be  changed  if  in  any  way  tne  tree  is  prevented  from  developing  a 
crop  of  fruit,  as  can  be  done  by  destroying  the  blossoms  or  small  fruits, 
since  the  trees  will  then  be  able  to  develop  buds  for  the  next  year's  crop. 

Aside  from  the  above,  the  partial  failure  of  the  apple  crop  in  Michigan 
for  the  past  few  years,  may  undoubtedly  be  ascribed  to  a  variety  of  causes. 
A  very  large  proportion  of  the  orchards  in  the  southern  part  of  the  State 
are  now  quite  old  and  have  been  growing  for  years  in  sod.  Many  of  them 
have  in  the  past  borne  several  large  crops  of  fruit,  which  has  drawn  heav- 
ily on  the  soil,  while  in  very  few  cases  have  steps  been  taken  to  return  to 
the  soil  the  plant  food  taken  out  by  the  trees.  Added  to  these  reasons  we 
have  the  total  absence  of  care  in  many  cases,  besides  the  injury  that  must 
result  from  improper  pruning  and  unfavorable  location.  As  if  this  were 
not  enough  to  insure  failure,  various  climatic  conditions  have  combined  to 
bring  about  the  same  results,  and  their  effect  in  some  years  has  been  so 
great  that  the  crops  have  been  lost  even  when  other  conditions  were  favor- 
able and  the  trees  were  well  cared  for. 

When  we  have  an  even  climate,  the  trees  can  withstand  very  low  tem- 
peratures, but  if  the  trees  are  poorly  ripened  in  the  autumn,  or  if  the 
weather  of  January  or  February  is  such  that  the  sap  starts  and  the  buds 
swell,  great  harm  may  be  done  by  zero  weather. 

In  some  seasons  we  have  had  cold  rains  lasting  a  number  of  days  just 
as  the  foliage  and  buds  were  appearing.  As  a  result  the  pollen  is  washed 
from  the  anthers,  so  that  the  trees  are  not  only  prevented  from  fruiting, 
but  the  cold  weather  may  give  them  a  serious  check  from  which  they  will 
be  a  long  time  in  recovering. 

The  above  conditions  are  particularly  favorable  for  the  development  of 
fungi,  and  to  the  apple  scab  fungus  we  may  attribute  much  of  the  failure 
of  our  orchards  to  bear,  as,  while  other  conditions  were  favorable,  the  crop 
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has  been  lost.  The  tender  flowers  are  attacked  on  the  ovary  or  pedicel 
and  almost  invariably  they  drop  from  the  fruit  spurs. 

In  the  weak  condition  of  the  trees,  the  foliage  is  often  severely  injured; 
if  any  of  the  fruits  set,  they  are  likely  to  be  attacked  and,  unless 
fungicides  are  applied,  will  be  small  and  misshapen. 

Some  have  ascribed  the  failure  of  the  apple  crop  to  the  changes  in 
climate  due  to  the  cutting  off  of  the  forests,  and  from  the  above  it 
may  be  seen  that  indirectly  this  may  have  htyd  much  to  do  with  the  loss. 


The  question  of  apple  growing  interests  nearly  every  farmer,  as  it  is  a 
crop  that  is  easily  grown,  succeeding  in  most  localities  and  furnishing  at  a 
email  expense  in  time,  a1  large  amount  of  nourishing  and  healthy  food  for 
the  family. 

While  it  is  desirable  that  every  person  who  is  the  owner  of  even  a  vil- 
lage lot  should  have  trees  enough  to  supply  fruit  for  his  own  use,  it  is  not 
wise  to  undertake  the  growing  of  this  or  any  other  fruit  for  market,  unless 
it  is  quite  certain  that  the  natural  conditions  are  favorable,  and  one  is 
well  posted  as  to  the  best  methods  of  handling  the  orchard. 

Success  in  apple  culture  for  commercial  purposes  can  only  be  secured 
when  one  chooses  a  suitable  location  and  soil,  selects  good  varieties  and 
good  trees,  properly  plants  and  cares  for  them,  supplies  the  needed  plant 
food,  fights  the  insects  and  fungi  and  harvests  and  places  his  crop  on  the 
market  in  good  condition,  and  it  should  not  be  expected  unless  the  above 
conditions  are  complied  with. 

Letters  of  inquiry  upon  one  or  all  of  the  above  points  are  frequently 
received,  and,  as  they  indicate  a  wide-spread  desire  for  information,  the  fol- 
lowing notes  have  been  prepared.  They  contain  not  only  the  results  of 
our  own  experience,  but  the  methods  recommended  are  those  practiced  by 
our  most  successful  orchardists. 


Michigan  has  for  many  years  held  a  high  place  as  an  apple  growing 
state,  as  her  success  at  various  national  and  state  fairs,  when  her  apples 
came  into  competition  with  those  from  other  states,  abundantly  testifies. 
The  fruit  is  large  in  size,  of  high  color,  rich  flavor  and  has  good  keeping 
and  shipping  qualities.  For  a  number  of  years,  for  reasons  mentioned 
above,  the  crop  has  been  but  a  partial  one. 

While  suitable  locations  for  aii  apple  orchard  cannot  be  found  on  every 
farm,  there  are  few  townships  in  the  counties  south  of  Gladwin,  where 
apples  cannot  be  grown  successfully.  In  the  northern  and  central  coun- 
ties in  the  lower  peninsula,  while  the  soil  is  generally  rather  light,  there 
are  some  orchards  that  are  in  a  fairly  flourishing  condition.  Many  orchards 
in  the  upper  peninsula  also  seem  to  be  doing  well. 

For  the  past  four  or  five  years,  the  better  part  of  the  apple  crop  has 
come  from  the  counties  north  of  Muskegon,  taking  about  two  tiers  from 
the  shore  of  Lake  Michigan.  Among  the  reasons  for  this  it  may  be  men- 
tioned that  the  soil  is  new  and  has  not  been  robbed  of  its  plant  food  by 
grain  and  other  crops.  The  trees  are  generally  young  and  vigorous  and 
are  seldom  started  by  warm  weather  in  winter.   Growth  begins  in  the 


NOTES  ON  APPLE  CULTURE. 


ADAPTATION  OF  MICHIGAN  TO  APPLE  CULTURE. 


STATE  AGRICULTURAL,  COLLEGE. 


spring  about  ten  days  later  than  in  Southern  Michigan  and  the  blossoms 
■are  less  likely  to  be  injured  by  the  spring  frosts*  while  the  cold  rains  that 
have  for  several  years  nearly  destroyed  the  crop  in  the  southern  counties 
by  washing  the  pollen  from  the  flowers  and  offering  favorable  conditions 
for  the  development  of  fungi,  have  come  before  the  flowers  have  opened 
on  the  trees  in  the  northern  counties. 

The  insects  art?  less  plentiful  in  that  section  and  a  crop  can  be  expected 
with  considerable  certainty  on  account  of  the  easy  transition  from  autumn 
to  winter  and  from  winter  to  spring. 

SOIL  AND  LOCATION. 

For  a  commercial  orchard  it  is  of  the  utmost  importance  that  the  soil 
■and  location  should  be  well  adapted  to  the  growth  of  the  trees.  It  can  be 
put  down  at  the  outset  that  apples  will  not  thrive  in  a  soil  that  is  very  dry 
and  sandy,  or  very  heavy  and  wet  It  is  often  said  that  apples  will  do  well 
on  any  high,  strong,  well-drained  soil,  that  will  grow  good  wheat  or  corn, 
•and  this  will  generally  be  found  to  be  true. 

While  it  will  always  be  well  to  avoid  either  extreme,  a  moderately  heavy 
sandy  loam  or  a  light  clay  loam  will  generally  prove  satisfactory  if  suitably 
located. 

The  orchard  should  be  considerably  elevated  above  the  land  surrounding 
it,  not  only  because  that  may  aid  in  securing  good  soil  drainage,  but,  of 
•even  more  importance,  because  of  its  aid  in  giving  proper  air  drainage,  as 
the  cold  air  will  flow  down  to  the  lower  •  levels  and  thus  lessen  the  danger 
from  extreme  cold  in  winter  and  from  spring  frosts.  Another  advantage 
not  generally  understood  is  that  the  scab  and  other  fungi  are  more  trouble- 
some in  hollows  than  upon  hillsides. 

DRAINAGE. 

Few  plants  will  make  a  satisfactory  growth,  if  at  any  time  during  the 
^growing  season  their  roots  are  in  standing  water  and  the  apple  is  no  excep- 
tion. While  it  is  better  to  have  the  soil  naturally  drained,  tile  under- 
drainage  should  be  supplied  in  case  the  water  does  not  drain  off  quickly 
after  a  rain.  If  lines  of  two  and  one-half  or  three  inch  drain  tile  are  laid 
at  a  depth  of  three  and  one-half  or  four  feet,  midway  between  the  rows  of 
trees,  tney  will  quickly  rid  the  land  of  surplus  water. 

The  objection  is  often  made  that  they  will  fill  up,  but  this  seldom  hap- 
pens except  to  such  lines  as  carry  the  water  from  a  spring.  In  that  case 
there  will  generally  be  water  in  the  tiles  while  the  soil  around  may  be  dry, 
and  the  roots  will  be  very  likely,  under  those  conditions,  to  enter  at  the 
joints  of  the  tiles  and  fill  them  so  completely  as  to  stop  the  flow  of  the 
water.  When,  however,  the  only  duty  of  the  tiles  is  to  carry  off  the  sur- 
plus water  in  the  soil,  the  roots  will  seldom  enter,  as  there  will  be  all  the 
moisture  they  care  for  in  the  soil  so  long  as  there  is  water  in  the  tiles. 
With  our  common  fruits,  there  will  seldom  be  an  exception  to  this  rule, 
but  the  willow  and  elm  sometimes  completely  fill  tiles  even  when  the  soil 
is  very  wet 

It  does  not  follow  that  a  stiff,  heavy  soil,  even  though  it  be  high  and 
rolling,  can  be  brought  into  good  condition  for  an  apple  orchard,  even 
though  it  be  thoroughly  tile  drained,  as  at  best  it  will  be  stiff  and  lumpy. 
The  expense  will  be  considerable,  and  the  result  will  be  less  satisfactory 
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than  when  the  trees  are  set  upon  land  that  is  naturally  drained.  While 
it  will  be  advisable  and  even  necessary  to  drain  such  land,  in  case  cir- 
cumstances make  it  desirable  that  it  be  used  for  an  apple  orchard,  it 
will  generally  be  preferable  if  one  is  to  plant  a  commercial  orchard  to 
choose  a  location  that  has  good  natural  drainage. 


PREPARATION  OP  THE  LAND. 


At  the  time  of  planting  the  land  should  be  in  good  tilth,  and  well  sup- 
plied  with  plant  food.  As  a  rule,  in  case  the  land  needs  to  be  artificially 
fertilized,  it  is  preferable  to  apply  the  manure  to  a  previous  crop,  such  as 
corn  or  potatoes,  or  if  there  is  no  particular  hurry,  if  the  land  can  be 
seeded  to  clover  and  the  sod  turned  under,  it  will  be  in  the  best  possible 
condition  for  planting. 

The  plowing  should  be  deep,  and  if  there  is  a  stiff  subsoil  near  the  sur- 
face, it  will  pay  to  use  a  subsoil  plow  along  the  lines  of  the  rows,  although 
as  noted  above  it  is  not  advisable  to  use  this  kind  of  a  soil  for  a  commer- 
cial apple  orchard.  Having  brought  the  land  into  a  good  condition  for 
planting,  it  is  ready  for  the  trees. 


SELECTION  OF  TREES. 


The  success  or  failure  of  the  orchard  will  depend  largely  upon  the  vari- 
eties and  the  character  of  the  trees  purchased. 

While  many  experienced  orchardists  wisely  prefer  a  strong  one-year 
tree,  to  anything  that  is  older,  as  it  enables  them  to  form  the  head  at  the 
height  and  the  manner  they  prefer,  for  the  ordinary  planter  a  somewhat 
larger  size  is  to  be  commended.  As  a  rule  the  two-year,  medium,  four  to 
five  feet,  five-eighths  to  three-quarter  inch  trees  will  do  as  well,  or  better, 
than  those  of  a  larger  size,  ana  the  cost  and  expense  for  boxing,  freight 
and  planting  will  be  materially  less  than  for  the  three  or  four-year  old 
trees  that  some  planters  insist  upon  having.  The  No.  1,  two*  year  trees, 
graded  as  five  to  seven  feet,  three-quarter  inch  and  upward,  are  as  a  rule 
not  objectionably  large. 

While  it  is  desirable  to  obtain  trees  at  a  reasonable  price,  cheapness 
should  not  be  the  only,  consideration.  When  buying  trees  of  the- above- 
mentioned  sizes,  care  should  be  taken  that  the  nurseryman  does  not  work 
off  cull  trees  that  are  three  or  four  years  old.  By  supplying  such  trees 
and,  even  worse,  if  Jie  is  unscrupulous,  substituting  worthless  varieties,  a 
nurseryman  or  tree  dealer  is  often  able  to  make  a  low  price  that  will  tempt 
the  purchaser,  who  in  the  end  will  find  that  the  trees  would  have  been 
dear  as  a  gift.  The  fact  that  a  healthy  tree  of  a  good  variety  may  in  good 
•seasons  return  a  crop  worth  from  ten  to  twenty  or  more  dollars,  while  the 
crop  from  a  poor  tree,  even  if  it  lives  to  come  to  maturity,  may  not  be 
worth  gathering,  should  show  every  one  that  too  great  care  cannot  be 
taken  in  selecting  the  varieties  and  trees,  when  planting  an  orchard. 

In  the  present  days  of  low  prices,  trees  for  an  orchard  can  be  obtained 
for  a  comparatively  small  sum.  If  only  a  few  trees  are  needed,  it  may  be 
well  to  secure  them  from  a  local  agent,  whose  stock  came  from  a  responsi- 
ble nursery,  as  the  cost  for  packing  and  express  upon  a  small  bundle  might 
be  more  than  his  commission,  but  if  from  one  hundred  to  five  hundred 
trees  are  needed,  it  will  be  better  to  get  them  directly  from  a  nursery. 
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As  a  rule,  the  trees  should  be  brought  from  the  nearest  reliable*  nursery, 
when  good  trees  of  the  kinds  wanted  can  be  obtained  at  a  reasonable  price. 

If  they  have  to  be  shipped  in  the  cars,  however,  it  will  make  but  little 
difference  whether  they  are  sent  50  or  150  miles,  so  far  as  the  distance  is 
concerned.  In  selecting  a  nursery,  however,  it  is  well  to  choose  one  with 
the  soil  and  climate  as  much  like  those  where  the  orchard  is  located  as  is 
possible,  but  from  the  faet  that  some  sections  do  not  have  nurseries  or  they 
are  not  reliable,  it  often  becomes  necessary  to  go  some  distance  for  the 
trees.  If  the  trees  needed  cannot  be  found  in  some  local  nursery,  it  will 
be  well  to  send  a  list  of  the  numbers  and  varieties  required  to  several 
reliable  firms,  and  obtain  estimates  as  to  the  cost. 

For  not  less  than  five  hundred  trees  of  standard  varieties,  medium  size 
two-year,  the  cost  should  not  be  more  than  six  or  seven  cents  each,  and  the 
first-class  trees  should  not  be  more  than  eight  cents.  When  smaller  num- 
bers are  wanted,  the  price  will  range  from  eight  to  fifteen  cents,  according 
to  size  of  trees  and  number  wanted. 

These  prices  are  the  highest  that  should  be  paid,  as  many  reliable 
nurseries  quote  prices  by  the  thousand  considerably  less  than  those  given. 
It  must  not  be  forgotten,  however,  that  these  prices  are  for  trees  at  the 
nursery,  and  that  there  will  be  an  additional  charge  of  nearly  one  cent  per 
tree  for  small  lots,  for  boxing  and  packing,  and  perhaps  as  much  mqre  for 
freight. 

SEASON  FOR  PLANTING. 


At  whatever  time  trees  are  planted,  it  will  be  found  well  to  give  the 
order  early  in  the  fall,  as  there  will  be  less  chance  of  receiving  trees  that 
have  been  culled  over,  and  the  best  trees  and  best  varieties  picked  out  If 
a  large  purchase  is  to  be  made  it  will  be  well  to  select  the  trees  early  in  the 
autumn,  and  arrange  that  they  shall  not  be  stripped  until  the  leaves  begin 
to  fall.  It  is  the  custom  in  large  nurseries  to  strip  the  leaves  from  the 
trees  before  digging.  This  is  the  proper  thing  to  do  if  the  time  for  it  has 
come,  which  is  generally  by  the  middle  of  October,  but  in  order  to  get  the 
work  done,  the  stripping  is  often  performed  before  the  wood  is  properly 
ripened.  The  soft,  green,  watery  shoots  are  unable  to  withstand  the  winter 
and  the  trees  may  be  severely  injured,  especially  if  the  winter  is  a  severe 
one. 

In  case  the  land  is  thoroughly  drained,  and  yet  reasonably  moist  from 
the  autumn  rains,  fall  planting  is  upon  many  accounts  preferable,  as  the 
trees  will  become  established,  while  the  roots  will  have  callused  and  will 
be  ready  to  throw  out  new  fibres  by  the  time  growth  starts  in  the  spring. 

One  great  trouble  with  spring  planting  is  that  the  warm  weather  often 
comes  on  so  quickly  after  the  frost  is  out  of  the  ground,  that  the  planting 
may  not  be  completed  until  the  buds  have  started,  and  at  the  best  this  is 
likely  to  give  them  a  check.  If  planting  is  delayed  until  spring,  the  trees 
should  be  heeled  in.  For  this  purpose  a  trench  should  be  dug  in  some  well- 
drained  place,  one  foot  deep  and  three  feet  wide,  generally  running  north 
and  south,  in  which  the  trees  should  be  placed.  They  are  preferably  set 
leaning  to  the  south,  and  should  not  be  so  thick  that  the  roots  will  be  in 
contact.  The  soil  should  be  pressed  firmly  about  them  and  for  tender 
trees  the  lower  half  of  the  trunks  should  be  covered.  Straw  and  rubbish 
of  all  kinds  should  not  be  left  near  them,  as  it  will  invite  the  field  mice 
which  may  girdle  and  spoil  the  trees. 
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DISTANCE  FOR  PLANTING. 

The.  majority  of  planters  err  on  the  side  of  planting  at  too  small  dis- 
tances. Some  advise  planting  closer  upon  strong  land  than  upon  that 
which  is  light,  but  while  more  space  is  desirable  to  furnish  the  necessary 
moisture  on  a  light  soil,  on  the  other  hand  it  may  be  urged  that  upon  the 
heavier  soil  the  trees  will  make  a  much  larger  growth  and  the  branches 
will  interlace  unless  they  have  a  good  distance. 

Leaving  the  character  of  the  soil  out  of  the  question,  we  may  say  that 
the  strong-growing,  long-lived  sorts  should  have  at  least  forty  feet  each 
way,  while  the  small  and  comparatively  short-lived  kinds,  such  as  the 
Wagener,  may  be  as  near  as  two  rods  without  danger  of  crowding. 

The  usual  method  is  to  plant  in  squares  (Fig.  1)  but  the  arrangement 
either  in  rectangles  (Fig.  2),  or  in  triangles  (Fig.  3)  will  often  utilize  the 

**  *     *     *     *  **** 

*      *  * 

*    *  ».  ♦  *  ♦         *   *   *  * 

Fig.  1.— Squares.  Fig.  2— Rectangles.  Fig.  8.— Triangles. 

land  to  better  advantage.  When  varieties  like  the  Northern  Spy,  that 
are  a  long  time  coming  into  bearing  are  planted,  it  is  a  good  plan  to  have 
each  of  these  permanent  trees  in  the  center  of  a  hexagon  with  six  or  of 
a  square  containing  eight  trees  (Fig.  4,  A  and  B)  of  some  variety  that 


oooo  ooooo 

Fig.  4  A. — x,  Northern  Spy ;  o,  Wagener.  Fig.  4  B. 

bears  early,  but  is  generally  short-lived.  In  this  way  there  will  be  one 
Spy  to  three  of  the  others.  The  Northern  Spy  trees  should  then  be  45 
feet  each  way  if  in  squares,  or  40x45  if  in  hexagon.  This  plan  can  only 
recommend  when  the  land  is  to  have  extra  care  and  the  surplus  trees  are 
taken  out  when  the  others  need  the  room. 

As  a  rule  the  planting  of  peaches  or  other  fruits  between  the  rows  is 
not  to  be  commended,  unless  more  than  usual  care  and  fertilization  are 
given,  especially  as  there  is  danger  of  leaving  the  other  fruits  too  long. 
Above  all  it  is  poor  policy  to  grow  strawberries  or  raspberries  between 
the  rows  of  trees  after  the  latter  come  into  bearing,  or  at  any  time  in 
fact,  as  none  of  them  will  receive  the  amount  of  food  or  water  required 
for  a  satisfactory  growth. 

THE  PROPAGATION  OF  APPLE  TREES. 

The  ordinary  standard  apple  trees  are  propagated  by  budding  or  graft- 
ing the  improved  varieties  upon  seedling  stocks.  The  seedlings  are  grown 
for  one  or  two  years  in  the  seed  bed,  from  seeds  obtained  from  the  cider 
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mill,  by  washing  ont  the  pomace,  or  from  imported  French  crab  seed, 
which  is  preferable,  unless  it  is  known  that  the  seed  is  from  strong  grow- 
ing hardy  varieties. 

If  the  trees  are  to  be  grown  by  budding,  the  seedlings  are  dug  in  the 
fall  and  heeled-in  in  the  cellar  or  in  some  well  drained  place  out  of  doors 
and  there  kept  until  spring.  The  soil  for  the  apple  nursery  should  be 
strong,  moist  and  yet  well  drained.  While  the  supply  of  plant  food  should 
be  sufficient  to  promote  a  strong,  straight,  healthy  growth,  it  should  not  be 
supplied  with  large  amounts  of  undecomposed  stable  manure,  as  that 
would  induce  a  watery  growth  that  would  not  ripen. 

As  soon  as  the  soil  is  dried  off  in  the  spring  it  should  be  deeply  plowed 
and  thoroughly  fitted  for  the  seedlings  which,  after  the  fibrous  roots  have 
been  removed  and  the  others  cut  back  to  a  length  of  seven  to  nine  inches, 
will  be  ready  for  planting. 

They  should  be  set,  either  with  a  spade  or  a  dibble  in  straight  rows 
from  three  feet  eight  inches  to  four  feet  apart,  at  intervals  of  from  six  to 
ten  inches.  The  greater  distances  will  give  the  best  trees,  but  with  strong 
soil  and  good  care,  a  good  grade  of  tree  can  be  obtained  if  somewhat  closer 
together.  During  the  first  season  they  will  need  to  be  frequently  worked 
so  that  the  ground  will  be  kept  loose  and  the  moisture  conserved.  With 
good  care  they  should  be  ready  for  budding  by  the  last  of  July  or  the  first 
of  August.  The  cions  are  obtained  from  the  growth  of  the  present  year 
and  should  have  plump,  firm,  well-developed  buds.  The  process  of  bud- 
ding and  the  care  of  the  young  trees  in  the  nursery  is  the  same  as  given 
for  the  peach  in  Bulletin  103  and  reprinted  in  the  report  of  the  State 
Board  or  Agriculture  for  1894. 

Propagation  by  Boot-grafting, — The  process  of  root-grafting  differs 
from  budding  principally  in  that  instead  of  a  bud  attached  to  a  small 
piece  of  bark,  several  buds,  attached  to  five  or  six  inches  of  cion  are  so 
fastened  to  the  stock  that  a  union  takes  place  and  one  part  develops  the 
root  while  the  other  produces  the  stems  and  leaves  of  the  future  tree. 

Boot-grafting  is  usually  done  by  the  nurseryman  during  the  winter  when 
the  other  work  is  less  rushing.  The  usual  method  is  by  what  is  known  as 
whip  grafting,  although  other  methods  may  be  used. 

Whole  or  Piece  Roots. — The  more  common  practice  today  is  to  cut  up 
the  roots  of  the  seedlings  into  from  two  to  /our  pieces  from  two  to  four 
inches  long,  and  use  these  as  roots  for  the  cions.  It  is  claimed  by 
some  that  the  proper  way  is  to  graft  at  the  collar  and  thus  get  but 
one  root  from  each  seedling.  It  is  urged  in  favor  of  the  whole  root 
graft  that  not  only  are  better  nursery  trees  produced,  but  that  in  the 
orchard  the  trees  will  get  a  better  start  and  that  the  trees  that  have 
been  collar-grafted  will  have  a  tendency  to  throw  strong  roots  of  the 
nature  of  tap  roots  deep  down  into  the  soil,  while  the  short  piece 
roots,  and  especially  the  second  and  third  cuts  will  form  but  few  roots 
and  these  will  be  mostly  of  a  fibrous  nature  and  develop  in  the  sur- 
face soil.  By  rooting  deeply  the  trees  will  be  much  less  likely  to  be 
injured  by  a  severe  winter  and  will  suffer  less  from  drought  While 
much  depends  upon  the  soil  in  which  the  trees  are  grown  and  the 
nature  of  the  variety,  many  of  the  claims  made  for  the  whole  root  cer- 
tainly hold  good.  As  compared  with  those  grown  from  the  first  or 
upper  cut  there  will  be  but  little  difference  in  the  growth  of  the 
nursery  trees  and  this  will  depend  upon  the  length  of  the  piece  root. 
As  a  rule,  however,  the  nursery  tree  grown  from  the  whole  root  will 
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have  rather  more  branching  roots,  but  the  difference  will  be  bo  small 
that  in  the  orchard  it  will  not  be  noted  after  the '  first  year.  With 
most  varieties  the  trees  grown  from  the  second,  third  and 
fourth  cuts  will  be  noticeably  smaller  and  will  have  poorer  roots.  In 
the  case  of  some  of  the  stronger  growing  kinds  like  the  Bed  Astrachan 
and  Ben  Davis,  the  trees  will  after  the  first  year  send  out  a  number 
of  roots  from  and  above  the  graft  which  soon  get  ahead  of  those  from 
the  root,  so  that  in  their  case  the  whole  root  has  but  little,  if  any, 
effect.  Many  western  nurserymen  prefer  to  use  the  short  root,  as  they 
claim  that  when  the  whole  root  is  used  the  trees  make  a  late  growth 
in  the  nursery  and  are  often  winter-killed.  It  is  true  that  the  stocks 
cost  less  when  piece  roots  are  used,  and  the  trees  can  be  more  cheaply 
planted  and  dug,  but  as  a  rule  more  trees  can  be  sold  from  an  acre 
and  they  will  often  grade  larger  so  that,  after  all,  ^  the  cost  of 
growing  these  trees  will  not  be  much  more  than  when  piece  roots  are 
used. 

Prom  our  experiments  it  would  seem  best  to  use  a  generous  length 
of  root  at  any  rate  and  in  no  case  make  more  than  two  cute. 

The  question  is  often  asked  as  to  the  relative  value  of  budded,  whole 
root  and  piece  root  trees,  and  it  may  be  stated  that  as  a  rule  budded  trees 
one  year  from  bud  are  often  as  large  and  on  some  accounts  are  preferable 
to  grafted  trees  that  are  two  years  from  the  graft.  Whole  root  trees  are 
also  generally  larger  than  piece  root  trees,  but  between  budded  and  whole 
root  grafted  trees  there  is  little  difference,  and  they  are  as  a  rule  to  be 
preferred  to  those  that  are  grown  from  piece  roots. 

Top-Worked  Trees. — In  case  of  some  of  the  weak-growing  sorts  and 
those  that  are  not  entirely  hardy  when  budded  or  root-grafted,  it  has  been 
found  that  they  will  do  much  better  when  they  are  top-worked,  or  grafted 
at  the  height  of  four  feet  upon  some  strong,  hardy  stock.  This  may  be 
done  in  the  nursery  but  as  a  rule  they  cannot  be  purchased  in  this  form 
and  it  becomes  necessary  either  to  purchase  trees  of  the  kind  it  is  proposed 
to  use  as  the  stock  and  after  growing  them  for  a  year,  either  in  the  garden 
or  planted  in  the  orchard,  to  whip-graft  them  with  the  desired  sort 

Dwarf  Apples. — While  only  desirable  for  growing  as  curiosities,  or  in 
case  one  has  but  a  limited  amount  of  ground,  it  may  be  well  to  explain 
just  what  is  meant  by  dwarf  apple  trees.  Any  variety  may  be  grown  in 
this  way,  but  they  differ  from  standard  trees  of  the  same  variety  by  being 
grafted  upon  some  small  growing  species  of  apple,  which  tends  to  so  check 
the  growth  that  the  size  of  the  trees  is  much  reduced.  When  very  small 
trees  are  desired  the  stock  selected  is  the  Paradise  apple  and  when  worked 
upon  this  the  trees  are  seldom  more  than  four  feet  in  height  and  bear  at 
an  early  age;  in  case  a  somewhat  larger  apple  is  desired  the  Doucin  apple 
is  used  as  the  stock. 


VARIETIES  OF  APPLES  TO  PLANT. 


So  much  depends  upon  the  proper  selection  of  varieties  for  planting, 
that  it  should  have  careful  consideration.  If  one  has  a  neighbor  who  is  a 
successful  grower  of  apples  upon  soil  similar  to  that  to  be  used  for 
planting,  it  will  be  well  to  make  a  careful  study  of  the  varieties  as  they 
ripen  and  in  this  way  one  will  be  able  to  determine  quite  accurately  the 
kinds  it  will  be  best  to  buy. 
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The  character  of  the  soil  has  so  much  to  do  that  no  one  can  recommend 
a  list  that  will  apply  in  all  sections  of  a  township  even,  but  there  are  many 
well-known  kinds  that  are  generally  grown  with  success  and  it  will  be 
better  to  plant  them  than  to  rely  too  much  upon  the  advice  of  the  average 
tree  agent  or  the  nursery  catalogue. 

A  different  selection  should  be  made  for  home  use  from  what  would  be 
planted  for  market,  as  in  the  former  case  it  is  desirable  that  the  selection 
should  be  such  as  will  give  a  succession  throughout  the  season.  There 
should  be  varieties  adapted  both  for  dessert  and  cooking  purposes  and 
sweet  apples  for  the  different  seasons.  While  the  hardiness  and  the  pro- 
ductiveness of  the  varieties  should  be  considered,  care  should  be  taken 
that  the  list  contains  dessert  varieties  of  high  quality  for  the  different  por- 
tions of  the  year. 

As  a  list  for  family  use  the  following  would  be  desirable:  Bed  Astrachan, 
Bough  (Sweet),  Oldenburgh,  Primate,  Chenango,  Keswick,  Maiden  Blush, 
Shiawassee,  Twenty  Ounce,  Bailey  (Sweet),  Westfield,  Jonathan,  Hub- 
bardston,  Grimes,  Baldwin,  Talman,  King,  B.  L  Greening,  Bed  Canada, 
Northern  Spy  and  Golden  Busset.  While  in  some  sections  it  might  be 
well  to  leave  out  a  part  of  these  kinds  and  substitute  others,  the  list  will 
be  found  as  a  rule  to  answer  as  well  any  that  can  be  made. 

When  designed  for  commercial  purposes  other  things  should  be  con- 
sidered Among  the  requirements  for  a  commercial  variety,  in  addition  to 
the  vigor  and  productiveness  of  the  trees,  may  be  mentioned  the  size  and 
color  of  the  fruit  They  should  be  good  keepers  and  should  ship  well.  In 
securing  these  qualities  the  flavor  of  the  fruit  should  not  be  lost  sight  of. 
While  in  the  past  the  size  and  color  have  sufficed  to  sell  fruit  that  was 
inferior  in  quality,  the  public  are  each  year  becoming  more  and  more 
fastidious,  particularly  regarding  their  dessert  fruit,  so  that  although  a 
fruit  poor  in  quality  may  be  sold  to  a  man  once,  he  is  less  likely  to  buy 
the  same  kind  a  second  time.  Moreover,  the  apples  of  high  quality  will 
sell  for  a  higher  price  and  more  readily  than  others  of  the  same  size 
and  color  bat  of  an  inferior  quality. 

As  a  rule  the  list  for  commercial  planting  should  be  a  short  one  and  for 
the  most  part  it  should  consist  of  winter  varieties. 

For  local  market  a  few  summer  sorts  may  be  grown,  and  there  are  a  few 
of  the  late  autumn  kinds  that  are  worthy  of  growing  upon  a  large  scale,  and 
among  them  are  the  King  and  Shiawassee,  or  Snow  where  the  latter  suc- 
ceeds well. 

The  list  given  for  a  family  orchard  contains  the  cream  of  the  varieties 
and  almost  any  of  the  summer  or  autumn  sorts  may  be  grown  with  profit 
for  sale  upon  a  small  scale,  but  to  follow  the  King  it  would  be  well  to 
select  not  over  two  or  three  of  the  following  kinds:  Northern  Spy,  Bald- 
win, Bed  Canada,  Hubbardston,  Jonathan,  Wagener  and  Westfield.  The 
Northern  Spy  is  as  reliable  as  any  of  them,  but  the  trees  are  a  long  time 
in  coming  into  bearing;  Wagener  and  Jonathan  are  particularly  valuable 
in  some  sections  but  they  require  extra  care,  as  otherwise  the  trees  are 
likely  to  produce  small,  inferior  fruit  from  their  tendency  to  overbear. 
The  Baldwin  in  high,  well  drained  locations  is  generally  successful  but  is 
often  injured  by  severe  winters  upon  low  land.  The  Bed  Canada  is  a 
poor  orchard  tree  when  root-grafted,  but  grafted  standard  high  upon  a 
strong  stock  it  is  very  popular  in  many  sections  of  the  state. 
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DBSCBIPTION  OP  VARIETIES. 

Red  Astrakhan. — One  of  the  most  valuable  and  best  known  of  the 
Russian  apples.  It  is  said  to  have  been  imported  into  England  from 
Sweden  about  1816.  The  tree  is  vigorous,  hardy,  and  a  regular  and  abundant 
bearer.  Shoots  spreading  and  ascending,  stout  and  brown.  Foliage  thick, 
large  and  healthy.  Fruit  medium  to  large,  roundish-oblate  or  slightly 
conical,  regular.  Skin  greenish  yellow,  nearly  covered  with  crimson, 
mottled  and  striped.*  Stalk  one-half  to  three-fourths  of  an  inch  long, 
inserted  in  a  regular  cavity  of  medium  depth ;  basin  medium,  nearly  regu- 
ular;  calyx  nearly  closed.  Flesh  white,  crisp  and  juicy,  rather  acid.  One 
of  the  best  culinary  apples  of  its  season,  which  is  early  August. 

Bough  (Sweet). — One  of  the  best  early  sweet  apples,  highly  valued  for 
eating.  Tree  vigorous,  round-headed  and  quite  productive.  Fruit  con- 
ical-ovate, regular,  greenish  yellow  with  a  few  small  brown  dots.  Stem 
rather  long,  in  a  deep,  acute  cavity,  which  is  sometimes  russeted;  basin  of 
moderate  depth,  narrow;  calyx  small,  closed.  Flesh  white,  tender  and 
juicy,  with  a  very  sweet,  sprightly  flavor.    Season,  August. 

Oldenburgh. — This  is  a  Russian  variety  that  is  highly  esteemed  on 
account  of  its  hardiness  and  productiveness.  The  tree  is  of  only  medium 
siz3,  round-headed  and  an  early  bearer.  Fruit  of  medium  size,  regular, 
flattened.  Skin  a  waxy  yellow  nearly  covered  with  stripes  and  splashes  of 
red  and  carmine,  with  a  light  bloom.  Cavity  regular,  acute;  basin  shallow, 
rather  wide,  generally  irregular  ;  calyx  large  and  closed.  Flesh  yellowish- 
white,  tender,  juicy,  and  sub-acid.  An  excellent  culinary  sort  and  fair  for 
eating. 

Primate. — Tree  vigorous,  strong  and  stocky,  shoots  short  and  stout; 
buds  quite  prominent;  fruit  of  medium  size,  roundish  and  slightly  conical, 
angular  and  irregular,  yellowish  green;  when  ripe  nearly  white  with  a 
slight  blush;  cavity  narrow,  pointed,  irregular;  stem  medium  to  long; 
basin  abrupt  and  irregular;  eye  long,  but  small  and  closed;  flesh  white, 
tender  and  juicy,  with  a  mild  sub-acid  flavor.  Quality  very  good.  One  of 
the  best  family  apples,  lasting  from  August  to  October. 

Chenango. — Tree  a  vigorous  grower,  spreading,  but  with  an  upright 
tendency;  fruit  medium  to  large,  long  conical,  angular;  yellowish  white, 
nearly  covered  with  stripes  and  splashes  of  bright  carmine;  cavity  narrow 
and  deep,  pointed,  stem  medium;  basin  narrow,  abrupt,  folded;  eye  medium 
closed.  Flesh  nearly  white,  tender  and  juicy,  with  a  mild  sub-acid  flavor. 
Generally  quite  productive  and  valuable  either  for  dessert  or  cooking. 
Season,  September  and  October. 

Keswivk. — Tree  strong  and  vigorous.  A  very  early  bearer  and  quite 
productive;  fruit  medium  to  large,  oblong  conical,  truncated,  ribbed; 
cavity  acute;  stem  medium  long,  slender,  deep  set;  basin  medium,  irreg- 
ular, calyx  quite  large;  skin  greenish  yellow,  sometimes  with  a  light 
blush;  juicy  and  acid,  excellent  for  cooking.  It  is  especially  valuable 
for  home  use  as  it  can  be  used  from  July  to  November. 

Maiden  Blush. — A  handsome,  vigorous  and  productive  spreading  tree; 
fruit  medium  to  large,  regular,  flattened;  pale  yellow  with  a  handsome 
blush  of  deep  carmine  covering  half  the  fruit;  cavity  wide  and  deep; 
stem  rather  short;  basin  shallow  and  regular;  calyx  closed,  small;  flesh 
white,  tender,  sprightly,  fine-grained,  sub-acid,  aromatic.  Rather  too 
sharp  for  most  persons  as  a  dessert  fruit,  but  excellent  for  cooking. 
An  early  and  sure  bearer.   Season  September  and  October. 
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Shiawassee. — Tree  a  strong,  upright  grower,  becoming  somewhat 
pendent  when  full  grown;  young  wood  reddish  brown;  fruit  medium 
size,  regular,  flattened;  skin  greenish  white,  nearly  covered  with  stripes 
and  splashes  of  deep  red;  basin  wide,  corrugated,  eye  medium,  close; 
calyx  reflexed;  cavity  wide;  stem  short;  flesh  very  white,  tender, 
sprightly,  aromatic,  pleasant  sub-acid;  quality  very  good.  A  seedling 
of  Fameuse,  which  it  resembles,  but  the  tree  is  more  upright  and  the 
fruit  is  larger,  and  much  less  injured  by  scab  than  is  that  variety. 
Season  October  and  November. 

Twenty  Ounce. — Tree  a  hardy,  thrifty,  compact  grower,  and  a  regular 
bearer;  fruit  very  large,  regular,  or  slightly  ribbed,  round-conical, 
smooth;  yellowish  green,  nearly  covered  with  rich  red,  splashed  and 
striped  with  scarlet;  basin  regular,  abrupt;  eye  small,  closed;  calyx  long' 
and  reflexed;  cavity  wide  and  deep;  stem  short;  flesh  white,  granular, 
juicy  and  rather  acid.  Bather  coarse- and  of  poor  quality,  but  a  good 
cooking  apple,  while  its  size  and  color  cause  it  to  sell  well.  Season 
October  to  January. 

Bailey  Sweet. — Tree  hardy,  vigorous  and  productive;  fruit  large,  round 
or  slightly  conical,  obscurely  ribbed;  bright  red  with  indistinct  stripes 
on  yellow  ground;  dots  large  and  numerous;  basin  narrow,  abrupt, 
plaited;  eye  small,  closed;  cavity  small,  narrow,  slightly  ribbed;  stem 
slender,  one  inch  long;  flesh  yellow,  tender,  but  not  very  juicy,  mild, 
rich  and  sweet.  November  to  February.  One  of  the  best  of  the  early 
winter  sweet  apples. 

Westfield. — Tree  strong  and  vigorous,  with  fruit  on  young  trees  quite 
free  from  scab;  fruit  rather  large,  round-conical,  generally  regular;  dull 
red,  striped  with  russet  and  with  yellow  dots;  stalk  slender,  three- 
fourths  of  an  inch  long,  in  a  regular  cavity;  calyx  sometimes  partly 
open,  in  a  regular  basin  of  medium  size;  flesh  white,  tender,  spicy  and 
juicy  and  of  fine  flavor.  November  to  February.  One  of  the  very  best 
varieties  either  for  home  use  or  market. 

Jonathan. — Tree  a  moderate  grower,  shoots  slender  and  spreading; 
fruit  of  medium  size,  round-conical,  sometimes  slightly  truncated,  regu- 
lar; yellow,  nearly  covered  with  bright  stripes  of  bright  red;  stem  slender, 
inserted  in  a  deep  and  regular  cavity;  basin  deep  and  rather  broad; 
flesh  white,  spicy,  juicy  and  sub-acid.  November  to  January.  On  strong 
soils  an  excellent  variety,  bringing  the  highest  price  in  the  market  if  well 
grown. 

Hubbardston. — Trees  strong  growing,  branching;  fruit  large,  round- 
oblong,  slightly  conical;  skin  yellowish,  nearly  covered  with  stripes  and 
splashes  of  pale  and  bright  red;  stalk  three-fourths  of  an  inch  long  in  an 
acute,  russeted  cavity;  calyx  open,  in  a  ribbed  basin;  flesh  yellowish,  juicy 
and  tender,  rich  and  sub-acid,  excellent.  November  to  January.  Shoots 
rather  slender,  downy  and  gray.   Valuable  in  every  collection. 

Ghrimes1  Golden. — Tree  vigorous,  hardy,  spreading  and  productive; 
shoots  with  swellings  at  the  base,  dull  red,  downy;  fruit  medium  size, 
regular,  round-oblong;  skin  a  golden  yellow,  sprinkled  with  gray  dots; 
stalk  short  and  slender,  in  a  deep,  russeted  cavity;  basin  abrupt  and  irreg- 
ular; flesh  yellow,  fine  grained,  firm  and  crisp,  with  a  rich,  spicy  flavor, 
sub-acid.  November  to  February.  Excellent  for  home  use,  but  as  with 
other  yellow  varieties,  its  color  is  against  it  for  market. 

Baldwin. — Tree  strong,  vigorous,  branching  and  productive;  fruit  large, 
round-ovate,  flattened;  greenish  yellow,  nearly  covered  with  crimson,  often 


Digitized  by 


Google 


HORTICULTURAL  DEPARTMENT. 


37 


ruseeted,  particularly  about  the  stem;  stem  rather  short,  varying  in  size,  in 
an  even,  rather  deep  cavity;  basin  narrow,  plaited,  calyx  closed.  Flesh 
yellowish  white,  pub-acid,  with  fair  flavor.  Tree  a  vigorous  grower  and 
in  nearly  all  parts  of  the  State  a  profuse  bearer.  In  heavy  soils,  espec- 
ially if  low  and  wet,  it  has  been  found  lacking  in  hardiness  in  severe 
winters.  One  of  the  best  varieties  for  all  purposes.  Season  from  Novem- 
ber to  Maroh. 

Tahnan. — Tree  very  hardy  and  productive.  One  of  the  best  cooking 
sorts.  Generally  spreading  and  with  stout  branohes.  Fruit  round  or 
slightly  flattened.  Skin  yellowish  white,  with  slight  blush  in  the  sun  and 
a  number  of  lines  from  stem  to  calyx.  Stem  lone  and  slender,  inserted 
in  a  wide  but  shallow  oavity.  Basin  small  and  but  slightly  depressed. 
Fleeh  white,  sweet  and  of  fine  flavor.    November  to  March. 

King. — Tree  vigorous  and  spreading  and  generally  quite  productive. 
Fruit  large,  round,  conical,  slightly  angular.  Skin  yellow,  shaded  with 
red  and  nearly  covered  with  crimson  splashes.  Stem  large  and  stout, 
inserted  in  a  large  and  irregular  cavity.  Calyx  small  and  closed,  in  a 
small  corrugated  basin.  .  Flesh  yellowish,  coarse,  but  tender  and  juicy, 
with  a  pleasant  vinous  flavor,  decidedly  aromatic.  Generally  a  desirable 
variety.    December  to  March. 

R.  I.  Greening. — Tree  very  vigorous,  with  large,  spreading  branohes. 
Generally  a  profuse  bearer.  Fruit  large  and  round,  considerably  flattened ; 
sometimes  slightly  ribbed,  green,  becoming  whitish  green  when  ripe, 
with  a  dull  blush  in  the  sun.  Stalk  small,  three-fourths  of  an  inch  long, 
curved,  thickest  at  the  bottom.  Flesh  yellow,  fine  grained,  crisp,  juicy, 
and  with  an  aromatic,  sub-acid  flavor.    November  to  February. 

Red  Canada. — Tree  of  slender  growth  and  should  be  top- worked  on  a 
vigorous  grower.  Fruit  flattened  and  generally  oonioal,  size  medium. 
Skin  yellow,  nearly  covered  with  deep  red  or  orimson,  generally  striped 
and  splashed,  and  with  many  large,  gray  dots.  Stem  short,  in  a  broad, 
deep  oavity.  Calyx  olosed,  segments  long,  in  a  small,  narrow,  and  gener- 
ally irregular  basin.  Flesh  white  and  crisp,  and  with  a  pleasant  flavor. 
Trees  bear  early  and  abundantly  and  need  the  best  of  care.  Season 
December  to  May. 

Northern  Spy. — Tree  a  vigorous  and  upright  grower,  slow  in  ooming 
into  bearing,  but  often  quite  productive  when  ten  or  twelve  years  old. 
Fruit  large,  roundish  oonioal,  generally  ribbed  in  the  larger  specimens. 
Skin  greenish-yellow,  about  one-half  covered  with  stripes  of  dull  red, 
with  a  few  pale  dots  and  a  thin,  white  bloom.  Stem  three-fourths  of  an 
inch  long  in  a  wide,  deep  oavity,  sometimes  marked  with  russet.  Calyx 
small,  olosed.  Basin  narrow,  furrowed.  Flesh  white,  fine  grained,  tender 
and  slightly  sub-acid,  with  a  pleasing  flavor.  Quality  very  good  to  best. 
December  to  June. 

Golden  Russet. — Trees  vigorous  and  spreading,  generally  with  small, 
drooping  shoots.  Fruit  of  medium  size,  round  or  slightly  flattened,  oon- 
ioal. Skin  rough,  yellow,  nearly  oovered  with  russet  and  with  a  bronze 
cheek  in  the  sun.  Stem  short,  small,  in  a  medium,  deep  oavity.  Calyx 
closed,  segments  long.  Basin  large,  broad  and  corrugated.  Flesh  yel- 
lowish white,  firm,  mild,  sub-acid.  Quality  good.  Generally  productive. 
December  to  June. 

It  has  been  observed  that  orohards  where  only  one  variety  is  planted 
are  often  unfruitful.  The  observations  of  the  National  Department  of 
Agriculture  have  shown  that  this  is  because  many  varieties  are  not  self- 
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fertile,  or  in  other  words  that  pollen  from  another  variety  is  required  for 
the  proper  fertilization  of  the  flowers  and  setting  of  the  fruit. 

For  this  reason  we  would  advise  that  in  large  commercial  orchards, 
unless  one  is  sure  that  the  varieties  selected  are  self-fertile,  several  varie- 
ties should  be  grown,  and  that  no  more  than  five  or  at  most  ten  rows  of 
any  one  variety  be  planted  without  introducing  at  least  one  row  of  some 
other  kind.  While  this  will  to  some  extent  injure  the  appearance  of  the 
orohard,  and  perhaps  increase  the  labor  in  pioking,  the  benefits  to  the 
crop  will  more  than  balance  these  drawbacks. 

The  same  thing  is  known  to  be  true  of  pears  to  an  even  greater  degree 
and  is  probably  true  of  other  fruits. 

LAYING  OUT  AND  PLANTING  THE  ORCHARD. 

In  locating  the  position  of  the  trees  a  garden  line  or  wire,  with  a  mark 
of  some  kind  at  the  interval  determined  upon  for  the  trees,  should  be 
used,  and  stakes  set  where  the  trees  are  to  go.  To  secure  the  placing  of 
the  trees  at  the  precise  spots  occupied  by  the  stakes,  a  planting  board  of 
some  kind  can  generally  be  used  to  advantage.  A  simple  form  is  shown 
in  Fig.  5.  It  consists  of  a  strip  of  board  three  or  four  inches  wide  and  six 
feet  long,  with  a  notch  at  each  end  and  another  in  the  middle. 


Fig.  5,— Planting  board. 

To  use  the  board,  place  the  center  notch  against  the  stake  where  the 
tree  is  to  be  set  and  insert  stakes  at  each  of  the  other  notches.  The 
board  can  then  be  removed  and  used  at  other  trees  in  the  same  way. 
When  the  hole  for  the  tree  has  been  dug,  the  board  is  again  placed  so 
that  the  stakes  will  be  in  the  end  notches,  and,  if  the  tree  is  placed  in  the 
center  notch,  it  will  be  in  exactly  the  same  position  that  the  original  stake 
occupied.  In  this  way,  if  the  land  is  oarefully  marked  out,  it  will  be  a 
simple  matter  to  have  the  trees  in  straight  lines. 

If,  before  setting  the  trees,  the  land  is  deeply  plowed,  the  holes  need  be 
only  large  enough  to  receive  the  roots  without  orowding,  but  if  this  has 
not  been  done  it  will  be  well  to  make  them  three  or  four  feet  in  diameter. 
Should  it  become  neoessay  to  set  trees  in  land  that  for  any  reason  is  not 
adapted  to  them,  it  will  aid  them  in  making  a  start  if  the  holes  are  made 
large  and  rich  loam  is  used  for  filling  them. 

Before  setting  the  trees,  the  roots  should  be  examined,  and  if  any  of 
them  are  large  and  have  been  bruised  or  have  rough  ends,  they  should  be 
out  smoothly  off.  Also  if  they  have  a  mass  of  small  hair-like  roots,  and 
especially  if  these  have  become  dry,  it  will  be  well  to  remove  them.  The 
holes  should  be  deep  enough  to  allow  the  trees  to  stand  an  inch  or  so 
deeper  than  they  were  in  the  nursery.  As  a  rule,  they  should  be  deeper 
on  light  soil  than  when  it  is  heavy  and  poorly  drained.  Having  adjusted 
the  tree  in  the  center  notoh  of  the  planting  board  and  spread  the  roots 
out  evenly,  the  fine  soil  should  be  slowly  thrown  in  and  oarefully  worked 
among  the  roots,  taking  pains  that  no  cavity  is  left  beneath  the  tree.  As 
soon  as  the  roots  have  been  covered  the  soil  should  be  firmly  pressed  upon 
them,  using  either  the  feet  or  a  wooden  tamper.  About  three-fourths  of 
the  bole  should  be  filled  in  this  way,  but  it  is  better  to  leave  the  surface 

Digitized  by  Google 


HORTICULTURAL  DEPARTMENT. 


39 


soil  light  to  aot  as  a  mulch  and  prevent  evaporation.  As  a  rule  the  soil 
about  the  trees  should  be  left  level,  although  in  spring  planting,  if  the 
land  is  rolling,  a  slight  depression  may  be  formed  which  will  oatch  the 
water  that  would  otherwise  run  off.  » 

In  handling  the  trees  oare  should  be  taken  that  they  are  not  exposed  for 
any  length  of  time  to  the  action  of  the  sun  or  wind,  and  while  planting  it 
will  be  desirable  to  heel-in  the  trees  until  needed,  by  covering  the  roots 
with  soil,  unless  canvas  or  other  coverings  are  used. 

WATERING  THE  TREES. 

If  the  soil  is  fairly  moist  it  will  not  be  necessary  to  apply  water  to  the 
trees  at  the  time  of  planting,  but  if  a  drouth  prevails  the  use  of  water 
will  generally  be  desirable.  Even  though  the  soil  is  fairly  moist,  water 
will  often  make  the  trees  more  likely  to  start  into  growth.  To  use  water 
in  transplanting  trees  to  the  best  advantage,  it  is  well  to  oover  the 
roots  as  recommended  above  and  then  fill  up  the  hole  with  the  water.  As 
soon  as  it  has  soaked  in,  the  remainder  of  the  soil  should  be  placed  in  the 
hole.  If  at  any  time  it  becomes  desirable  to  add  more  water,  it  is  a  good 
plan  to  scrape  away  the  soil  from  around  the  trees  so  as  to  form  a  basin 
nom  four  to  eight  feet  in  diameter  aooording  to  the  size  of  the  trees,  and 
into  this  from  ten  to  forty  gallons  should  be  turned,  replacing  the  soil  as 
soun  as  the  water  has  been  taken  up. 


FORMING  THE  HEAD. 

As  soon  as  the  trees  have  been  planted  they  should  be  pruned  and  the 
heads  formed.  When  branohed  trees  are  used,  the  first  thing  is  to 
remove  all  surplus  shoots,  seleoting  the  weaker  ones  and  leaving  four  or  five 
of  the  others  arranged  at  intervals  along  the  stem.  Beyond  this  it  is  not 
necessary  to  go,  but  if  the  remaining  shoots  are  long  and  slender  it  will 
be  well  to  head  them  in  from  one-fourth  to  one-half.  The  oenter  shoot 
should  be  left  considerably  longer  than  the  others,  to  grow  upward  and 
develop  other  side  shoots.    A  tree  formed  in  this  way  with  its  branohes 

S'ven  off  at  intervals  from  a  central  axis  is  much  less  likely  to  break  down 
an  when  they  start  at  the  same  height. 

When  one-year  trees  without  branches  are  used,  it  will  only  be  necessary 
to  out  back  the  trees  at  the  proper  height  for  the  branohes  to  form.  A 
variety  of  opinion  exists  among  fruit  growers  as  to  the  proper  height  for 
an  apple  tree,  but  as  years  go  by  it  would  seem  as  though  the  better  fruit 
growers  were  becoming  quite  unanimous  that  it  is  a  mistake  to  have  very 
high  heads.  The  only  exception  to  this  rule  is  in  seotions  where  the  snow- 
fall is  heavy  and  there  is  danger  of  the  branohes  being  broken  down  if 
they  are  within  three  or  four  feet  of  the  ground. 

While  varieties  with  a  spreading  habit  may  require  a  greater  height  of 
trunk,  for  the  upright  growers  three  feet  is  perhaps  a  fair  height  for  the 
lower  branches,  while  some  head  even  lower  than  this. 

Among  the  reasons  for  having  low  heads  is  that  the  branohes  oan  then 
prevent  the  burning  of  the  bark  by  the  sun  during  hot  weather,  also  that 
the  wind  will  be  much  less  likely  to  turn  it  from  the  perpendicular.  It 
will  also  be  easier  to  prune  and  spray  the  trees  and  gather  the  fruit  than 
when  they  have  high  trunks.  About  the  only  objeotion  to  low  heads  is 
that  they  interfere  with  cultivation,  but  if  the  side  shoots  are  properly 
pruned  this  need  not  be  the  case. 
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PRUNING  THE  TREES. 

If  pruning  begins  in  time,  and  is  thoroughly  done  while  the  trees  are 
small,  it  will  greatly  lessen  the  necessity  for  the  removal  of  the  large 
branches  later  on,  and  will  thus  lengthen  their  life.  During  the  first  two 
or  three  years  the  surplus  shoots  that  start  should  be  rubbed  out  and  all 
branohes  that  get  much  beyond  their  fellows  should  be  out  in.  As  the 
trees  increase  in  size  all  shoots  should  be  removed  from  the  main  branohes 
so  that  there  will  be  no  side  branohes  within  four  or  five  feet  of  the  main 
trunk. 

While  no  general  rules  oan  be  given  for  pruning  that  will  apply  in  all 
oases,  the  following  will  be  found  useful:  (I)  Bemove  all  dead  branohes 
as  soon  as  they  appear,  cutting  them  baok  to  sound  wood.  (2)  Keep  the 
head  open  enough  to  admit  of  the  easy  gathering  of  the  fruit,  and  the 
entranoe  of  the  air  and  sunlight  to  the  leaves  and  fruit  on  the  inner 
branches,  but  avoid  the  opening  up  of  the  heads  so  as  to  allow  the  sun  to 
enter  and  strike  with  full  foroe  upon  the  naked  stems  and  branohes.  (3) 
Prune  so  as  to  seoure  a  symmetrical  head  to  the  trees.  By  proper  prun- 
ing a  portion  that  is  weak  can  be  made  to  fill  out,  while  the  strong  grow- 
ing branohes  can  be  restrained.  (4)  If  a  low,  spreading  variety  has  a 
tendency  to  carry  its  branohes  too  near  the  ground  and  tnus  prevent  culti- 
vation, it  is  not  neoessary  to  out  them  back  to  the  trunk,  as  a  point  oan 
generally  be  found  where  a  side  branoh  has  an  upward  tendency,  and  if 
the  end  is  cut  off  to  this  point  the  trouble  will  be  obviated. 

When  the  only  pruning  required  is  the  rubbing  out  of  surplus  shoots 
or  such  cutting  out  as  oan  be  done  with  a  knife,  it  can  be  done  at  any 
time,  but,  if  it  has  been  delayed  until  a  saw  is  required,  care  should  be 
taken  that  a  suitable  time  is  selected.  While  pruning  may  be  done  in  any 
month  while  the  leaves  are  off  from  the  trees,  it  will  generally  be  prefer- 
able to  prune  young  trees  during  the  latter  part  of  Maroh  or  the  first  half 
of  April.  If  delayed  until  the  sap  starts,  harm  is  often  done  by  the  sap 
running  down  the  trunks  and  injuring  the  bark.  Pruning  at  this  time 
has  a  tendenoy  to  cause  a  development  of  stem  and  leaf,  while  if  per- 
formed after  growth  has  started  a  check  is  given  to  the  growth  of  the  trees 
and  a  development  of  fruit  buds  is  promoted.  For  trees  that  have  reached 
a  bearing  age,  and  owing  to  their  strong  growth  have  formed  no  fruit 
spurs,  it  is  a  favorite  praotioe  with  some  persons  to  delay  the  pruning 
until  the  leaves  have  appeared,  say  about  the  middle  of  May,  and  then 
give  the  neoessary  pruning. 

Wounds  made  in  the  fall  or  winter  become  dried  out  and  are  muoh 
slower  in  healing  over  than  those  made  in  the  spring  and  early  summer, 
which  is  an  added  reason  for  spring  pruning.  If  at  any  time  it  becomes 
necessary  to  remove  large  branohes,  the  wound  should  be  at  onoe  covered 
with  paint  or  other  material  that  will  prevent  it  from  drying  out.  By 
coloring  it  so  that  it  resembles  the  oolor  of  the  bark  it  will  be  less 
unsightly. 

CULTIVATING  THE  ORCHARD. 

It  is  generally  admitted  that  some  hoed  orop  should  be  grown  in  youn 
orchards.    In  making  the  seleotion  it  is  best  to  choose  one  that  wil 
require  frequent  cultivation  up  to  the  first  or  the  middle  of  August,  and 
that  will  not  necessitate  the  stirring  of  the  soil  to  harvest  it  until  after  the 
middle  of  October.    Corn,  late  potatoes,  squashes  and  beans  are  among 
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the  crope  that  satisfy  the  above  conditions.  The  small  grains  are  least  of 
all  adapted  to  the  successful  growth  of  the  orchard,  as  they  not  only 
require  large  amounts  of  water  and  plant  food,  at  the  time  when  it  is 
required  by  the  trees,  but  they  allow  the  soil  to  bake,  and  thus  a  large 
amount  of  water  is  wasted  by  evaporation.  For  the  same  reason  grass  and 
most  forage  crops  are  not  suitable  for  the  orchard,  especially  while  the 
trees  are  small. 

Under  ordinary  conditions  it  will  be  well  to  give  similar  care  to  bear- 
ing trees,  until  they  become  so  large  that  hoed  crops  oannot  be  grown 
among  them  to  advantage.  After  that  time  if  the  entire  land  is  given  up 
to  the  trees  the  inoreased  profits  from  the  orop  of  apples  will  more  than 
equal  the  value  of  the  bay  or  grain  orop  that  could  be  obtained  and  the 
expense  of  the  cultivation  they  would  need. 

While  by  the  use  of  manure  or  fertilizers  a  supply  of  plant  food  could 
be  furnished  both  to  the  trees  and  the  other  orop,  the  amount  of  water 
available  would  seldom  be  sufficient  for  the  apple  orop  alone,  were  no 
means  taken  to  conserve  it  by  frequent  stirring  of  the  soil.  The  trees 
would  then  make  a  small  growth,  form  few  fruit  buds,  and  the  fruit  orop 
would  be  small  in  quantity  and  inferior  in  quality. 

While  no  deviation  from  the  above  rule  should  be  made  in  the  case  of 
young  trees,  there  may  be  oiroumstanoee  that  will  make  it  desirable  with 
bearing  orohards  to  seed  down  the  land  for  a  year  or  two.  The  grain 
crops  should  even  then  be  avoided,  but  if  the  trees  have  reached  a  bear- 
ing age  and  are  making  such  a  strong  growth  that  few  if  any  fruit  buds 
are  formed,  the  land  can  be  seeded  to  clover  or  grass  and  the  desired  check 
oan  thus  be  given.  Upon  rich,  strong  land,  especially  if  there  is  an 
abundanoe  of  moisture,  the  sod  will  not  be  particularly  injurious,  and  if 
olover  is  grown  it  will  add  to  the  fertility  of  the  land.  It  will  seldom  be 
desirable  to  allow  the  sod  to  remain  for  more  than  two  years. 

Upon  light  soils,  where  it  will  be  diffioult  to  secure  a  oatch  of  clover,  it 
is  not  a  bad  plan  to  sow  rye  in  the  orchard  in  August  and  turn  it  under 
the  following  May.  This  will  be  a  slight  protection  during  the  winter 
and  will  add  to  the  humus  of  the  soil  when  it  is  turned  under.  * 

Where  orimson  olover  is  hardy  it  is  an  ideal  orop  for  this  purpose,  but 
it  is  doubtful  if  it  oan  be  successfully  grown  in  most  parts  of  the  State. 
As  grown  here  for  a  number  of  years,  very  few  plants  survive  the  winter. 
It  may  in  time  become  acolimated  and,  even  now,  is  perhaps  worthy  of  trial, 
sowing  American  seed  grown  as  far  north  as  it  oan  be  seoured  at  the  rate 
of  ten  pounds  per  acre  in  August. 

Upon  many  farms  where  hoes  are  raised,  the  orohards  are  used  as  hog 
pastures.  If  they  are  given  plenty  of  food  or  have  a  considerable  range 
they  seldom  injure  the  trees,  and  as  they  keep  the  ground  cultivated  and 
destroy  the  apple  worms  by  eating  the  fallen  apples  they  serve  a  good 
purpose.  If  the  range  is  so  large  that  they  cannot  keep  the  surface  well 
worked  it  is  well  to  supplement  their  work  with  the  cultivator.  Sheep 
oan  also  be  used  in  old  orohards  in  a  similar  manner. 

Some  advocate  keeping  the  land  in  grass  and  allowing  it  to  fall  down 
and  remain  on  the  land.  While  this  will  not  directly  take  plant  food  from 
the  trees,  it  will  virtually  have  the  same  effect  by  lessening  the  amount 
available  for  them  by  aiding  in  the  evaporation  of  moisture  from  the  soil. 
The  presence  of  the  grass  will  also  make  harboring  places  for  inseots  and 
vermin. 

Digitized  by  Google 


I 


42  STATE  AGRICULTURAL  COLLEGE. 

When  orchards  are  cultivated  without  crops,  it  will  be  well  to  plow  the 
land  in  the  spring,  if  it  is  inclined  to  be  heavy,  and  then  at  intervals  of 
a  week  or  ten  days  during  the  summer  give  it  a  stirring  with  some  form 
of  harrow  or  orchard  cultivator.  For  this  purpose,  when  the  soil  is  light, 
we  have  used  with  good  results  the  Acme  harrow. 

When  the  trees  are  large  and  it  is  desirable  to  work  beneath  them  the 
Pearce  orchard  cultivator  will  enable  one  to  work  the  ground  t^o  or  three 
feet  farther  under  the  branches  than  the  team  can  be  driven. 

Of  the  newer  implements  that  are  coming  into  favor  is  the  Morgan 
orchard  cultivator.  This  has  been  quite  extensively  used  for  several  years 
and  is  generally  highly  spoken  of. 

In  case  the  land  is  well  drained  it  is  best  to  give  it  level  culture  during 
the  summer,  working  away  from  the  trees  the  soil  that  was  turned  towards 
them  when  the  land  was  plowed  in  the  spring. 

The  tillage  is  of  advantage  to  the  trees  in  various  ways,  as  it  opens  the 
soil  and  thus  favors  the  admission  of  water  which  might  otherwise  run 
off;  it  admits  the  air  more  freely  and  in  this  way  aids  in  the  solution 
of  plant  food  in  the  soil ;  the  roots  also  are  able  to  penetrate  it  more 
readily.  Perhaps  the  principal  gain  is  in  conserving  the  water  that  is  in 
the  spil  and  preventing  its  evaporation.  By  keeping  the  surface  soil  to 
the  depth  of  two  inches  light  and  open,  the  amount  held  in  the  soil  will 
be  increased  nearly  one-half.  This  will  be  of  great  importance  to  the 
orop  and  in  dry  seasons  will  be  equal  to  the  addition  of  thousands  of  bar- 
rels of  water  to  each  acre  of  the  land. 

When  the  land  is  not  to  be  cultivated  it  is  well  to  place  a  muloh  of  some 
kind  around  newly  planted  trees  to  prevent  loss  of  water. 

Although  it  answers  for  this  purpose,  there  is  a  serious  drawback  to  the 
use  of  a  mulch,  as  it  draws  the  roots  into  the  surface  soil  and  renders  them 
more  likely  to  be  injured  by  the  winter. 


MANURES  AND  FERTILIZERS 

One  of  the  essentials  for  the  successful  growing  of  an  orchard  is  the 

Sresence  of  an  abundance  of  plant  food.  While  land  that  will  grow  a 
irge  corn  crop  will  have  plenty  of  food  for  young  trees,  there  are  few  soils 
that  will  not  be  benefited  by  an  application  of  manure  after  the  trees 
come  into  bearing,  and  if  the  land  is  heavily  cropped  it  will  generally  be 
desirable  when  the  trees  are  two  or  three  years  old. 

Until  the  trees  reach  a  bearing  age,  we  need  not  think  of  using  com- 
mercial manures  so  long  as  an  abundance  of  stable  manure  can  be 
obtained.  From  fifteen  to  twenty  loads  to  the  acre  applied  broadcast  once 
in  two  years  will  supply  any  ordinary  farm  crop  and  provide  food  for  the 
growth  of  the  trees.  If  the  trees  alone  are  to  be  manured,  it  will  not  be 
desirable  to  cover  all  of  the  land  with  manure  until  the  trees  have  reached 
the  age  of  ten  or  twelve  years.  The  amount  used  should  depend  on  the 
size  of  the  trees  and  should  be  placed  over  a  circle  with  a  diameter  about 
twice  that  of  the  heads  of  the  trees.  The  banking  of  manure  about  the 
trunks  is  unwise,  as  the  feeding  roots  are  for  the  most  part  several  feet 
away.  Upon  bearing  trees  it  is  generally  as  well  to  leave  a  considerable 
space  about  the  trunks  without  manure,  and  it  is  better  to  have  the  entire 
amount  outside  the  oirole  of  the  branohes  than  to  have  it  paoked  about 
the  tree. 
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While  stable  manure  is  desirable  for  young  trees,  it  oontains  such  an 
excess  of  nitrogen  that  if  used  by  bearing  trees  it  should  be  supplemented 
by  some  form  of  potash  and  phosphoric  acid.  While  it  is  less  likely  to 
be  injurious  to  apple  orchards  than  to  some  of  the  more  tender  fruits,  the 
excessive  use  of  stable  manure,  especially  if  it  is  in  an  undecom posed 
form,  is  likely  to  cause  a  rank,  late  growth  that  may  be  injured  by  the 
winter.  Nitrogenous  manures  also  tend  to  promote  growth  of  stem  and 
leaf  and  this  will  be  at  the  expense  of  the  fruit. 

While  stable  manure  then  can  be  used  to  advantage  upon  poor  soils  for 
young  trees,  it  should  be  used  somewhat  sparingly  for  bearing  orchards 
that  are  growing  in  soils  fairly  rich  in  plant  food.  There  are,  however, 
few  soils  where  trees  will  be  injured  by  stable  manure,  and  one  need  not 
hesitate  to  make  applications  up  to  thirty  or  forty  loads  of  stable  manure 
per  acre,  where  the  trees  have  been  grown  for  years  without  manure. 

Of  the  mineral  manures  wood  ashes  will  be  found  to  be  the  cheapest 
source  of  potash  and  they  also  supply  some  phosphoric  aoid.  Their  value 
will  depend  upon  the  kind  of  wood  from  which  they  were  obtained,  the 
amount  of  foreign  matter  they  oontain  and  the  extent,  if  any,  to  which 
they  have  been  leached.  Hard  wood  ashes  are  worth  perhaps  one-half 
more,  pound  for  pound,  than  those  from  soft  wood  and,  while  no  definite 
rule  can  be  given  that  will  fix  the  value  of  leached  ashes,  it  is  seldom  safe 
to  count  them  as  more  than  one-third  as  valuable  as  unleached  ashes. 

An  average  sample  of  unleached  ashes  should  contain  about  five  per 
cent  of  potash  and  one  and  one-half  of  phosphoric  acid.  This  will  make 
a  bushel  of  ashes  worth  about  ten  to  fifteen  cents,  aocording  to  the  amount 
of  water  they  oontain,  as  compared  with  what  chemical  manures  will  cost. 
At  this  valuation  they  will  be  worth  from  five  to  six  dollars  per  ton, 
although  ashes  of  a  known  high  analysis  might  be  worth  nearly  twice  as 
much. 

For  bearing  orohards  from  fifty  to  one  hundred  bushels  per  acre  can 
generally  be  used  to  advantage,  with  smaller  amounts  for  young  trees. 
While  the  trees  are  quite  small  one  peck  to  each  will  generally  be  suffi- 
cient. In  case  soft  wood  ashes  or  those  that  have  been  leached  are  used 
the  amount  should  be  increased  in  proportion. 

Besides  their  value  in  supplying  plant  food,  wood  ashes  have  a  physical 
effect  upon  light  soils  thrft  is  of  value.  The  carbonates  of  potash  and  soda 
oontained  in  wood  ashes  tend  to  bind  together  the  particles  of  soil  and 
make  it  more  compaot.  While  this  is  of  value  upon  sand,  it  has  the 
reverse  effect  upon  very  heavy  soils,  especially  if  a  considerable  excess  of 
ashes  is  applied. 

In  sections  where  wood  ashes  cannot  be  readily  obtained,  the  German 
potash  salts  can  be  used  with  profit.  They  can  be  obtained  either  as  sul- 
phates or  muriates,  and  generally  oontain  about  fifty  per  cent  of  potash. 

The  price  in  New  York  is  from  forty  to  forty-five  dollars  per  ton.  As 
one  ton  of  potash  salts  contains  as  much  potash  as  ten  tons  of  wood  ashes, 
it  can  be  seen  that  they  will  be  much  cheaper  to  transport  and  to  apply. 
For  young  trees  one  to  two  pounds  will  be  sufficient,  while  two  to  four 
hundred  pounds  per  acre  will  be  ample  for  bearing  orohards. 

Potash  has  the  effect  of  promoting  a  firm  growth  of  wood  which  is  favor- 
able to  the  production  of  fruit  buds  and  renders  the  trees  less  likely  to 
winter-kill. 

While  phosphoric  acid  can  be  obtained  from  a  number  of  sources,  for 
trees  it  is  best  to  use  ground  bone.   This  can  be  obtained  at  about  twenty- 
Digitized  by  VjOOglC 


STATE  AQRICUI/TURAL.  COLLEGE. 


four  dollars  per  ton  and  provides  a  cheap  source  for  this  material.  It  is 
slowly  soluble  and  its  effects  oan  be  seen  for  several  years.  Of  ground 
bone  from  two  to  five  pounds  will  be  sufficient  for  young  trees,  while 
those  in  full  bearing  will  require  from  five  hundred  to  one  thousand 
pounds  per  acre,  if  they  are  of  a  large  size  and  cover  all  of  the  ground. 

Another  source  of  phosphoric  acid  is  the  dissolved  rook  phosphate  from 
South  Carolina.  They  are  less  valuable  thfin  the  bone  phosphates  and 
the  transportation  charges  render  them  little  if  any  cheaper.  As  com- 
pared with  ground  bone,  the  "odorless"  and  other  iron  phosphates  cannot 
be  recommended  for  most  localities. 

Nitrate  of  soda  is  the  best  souroe  for  nitrogen  in  a  mineral  form,  but 
where  stable  manure  can  be  obtained  it  will  have  little  use.  Trees  will  sel- 
dom need  more  than  one  to  two  hundred  pounds  of  this  material  per  acre. 

It  will  generally  be  desirable  to  supply  both  potash  and  phosphoric  acid 
to  the  apple  trees  and  the  ground  bone  and  potash  salts  can  be  mixed  and 
Applied  together.  As  a  rule  it  will  require  two  pounds  of  the  ground 
bone  to  each  pound  of  potash  salts.  When  ashes  are  used  with  ground 
bone,  it  will  be  well  to  apply  one  to  two  bushels  of  unleaohed  ashes  to 
each  ten  pounds  of  ground  bone. 

RENOVATING  OLD  ORCHARDS. 

Nearly  all  of  the  orchards  in  the  State  are  in  sod,  and  are  in  anything 
but  a  flourishing  oondition.  They  have  for  the  most  part  been  allowed  to 
shift  for  themselves  and  as  a  result  have  become  "hide-bound"  and  make 
but  little  growth  and  produce  still  less  fruit. 

We  are  often  asked  to  reoommend  a  course  of  treatment  for  suoh 
orchards,  but  the  conditions  vary  to  such  an  extent  that  what  might  be 
desirable  for  one  orchard  might  not  be  required  in  another.  In  a  general 
way  supposing  the  conditions  to  be  as  stated,  we  would  make  the  following 
recommendations. 

(1.)  Cut  down  all  trees  that  have  gone  so  far  beyond  their  prime  that 
they  nave  badly  decayed  trunks  and  only  one  or  two  broken  branches. 

(2. )  From  trees  that  have  healthy  trunks  and  promise  to  in  a  measure 
renew  their  youth  if  given  proper  care,  remove  all  dead  or  dying  branches, 
thin  out  surplus  shoots  where  absolutely  necessary  and  attempt  to  bring 
the  trees  into  good  form.  If  they  are  badly  misshapen  it  may  be  well  to 
cut  the  stronger  branches  back  severely  in  order  to  force  the  others  into 
growth.  If  a  tree  of  some  worthless  variety  is  fairly  healthy  and  vigorous, 
it  may  pay  to  top-graft  it  with  some  desirable  sort.  The  branches  should 
be  cut  baok  so  that  they  will  be  about  one  and  one-half  inches  in  diameter 
and  two  cions  inserted  in  each  stub.  As  a  rule  it  is  best  to  extend  the 
operation  over  two  or  three  years  and  thus  lessen  the  check  to  the  tree. 

(3.)  If  the  land  has  not  been  manured,  as  will  generally  be  the  case,  it 
should  receive  an  application  of  twenty  to  thirty  loads  of  decomposed 
stable  manure.  The  land  if  in  sod  should  then  be  plowed,  taking  care  to 
injure  the  roots  no  more  than  is  necessary.  For  at  least  two  years  the 
land  should  be  cultivated,  either  with  or  without  hoed  crops.  Fifty  to 
one  hundred  bushels  of  wood  ashes  per  acre  oan  generally  be  used  to 
advantage. 

(4.)  If  the  trunks  of  the  trees  are  covered  with  a  thick  layer  of  dead 
bark  it  will  be  well  to  remove  it,  taking  care  not  to  scrape  into  the  living 
bark  beneath.    The  trunks  should  then  be  washed  with  soft  soap  thinned 
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with  water  to  a  tbiok  paint.  If  borers  are  present  a  teaspoonf ul  of  sul- 
phur and  of  carbolic  aoid  to  a  gallon  of  the  soap  mixture  oan  be  added  to 
advantage. 

(5. )  Spray  the  trees  with  the  approved  remedies  for  the  inseots  and 
fungous  diseases  that  attack  the  apple.  Good  results  oannot  be  expected 
unless  a  perfect  and  healthy  foliage  is  preserved,  and  the  fruit  will  be  of 
little  value  unless  it  is  protected  from  the  ravages  of  the  codling  moth  and 
the  apple  scab. 

The  above  treatment  is  of  course  only  suggestive,  but,  as  most  orchards 
will  be  benefited  if  handled  as  recommended,  it  is  submitted  for  consid- 
eration. 

INSECTS  AND  DISEASES. 

The  more  troublesome  inseots  and  diseases  of  this  fruit  are  described  in 
Bulletin  121  and  remedies  for  their  destruction  are  there  given. 

The  following  spraying  calendar  for  the  apple  is  here  inserted  as  the 
other  bulletin  may  not  be  at  hand : 

Treatment  for  Insects  and  Diseases  of  the  Apple, 
(Canker  worm,  Codling  moth.  Bod  moth  and  Apple  scab.) 

First  application,  spray  before  buds  start  using  oopper  sulphate 
-  solution. 

Second  application,  after  the  blossoms  have  formed,  but  before  they 
open,  spray  with  Bordeaux  mixture  and  Paris  green. 

Third  application,  within  a  week  after  blossoms  have  fallen,  use  Bor- 
deaux mixture  and  Paris  green. 

Fourth  application,  ten  to  fourteen  days  later,  repeat. 

Fifth  application,  twelve  to  twenty  days  later  spray  with  Bordeaux 
mixture. 

^  It  may  be  well  to  state  that  the  Paris  green  is  for  the  destruction  of  any 
insect,  such  as  the  canker  worm,  codling  moth  or  bud  moth,  that  may  eat 
any  exposed  part  of  the  tree  or  fruit,  while  the  Bordeaux  mixture  is  only 
used  as  a  fungicide  for  the  destruction  of  the  apple  scab  or  any  of  the 
other  fungous  diseases  to  which  the  trees  are  subject.  The  first  applica- 
tion is  intended  to  destroy  any  mycelium  of  the  apple  scab  that  may  have 
wintered  over  upon  the  branches.  With  the  second  it  is  intended  to  coat 
with  a  fungicide  the  foliage  and  particularly  the  blossoms  and  blossom 
stems,  thus  rendering  them  safe  from  the  entrance  of  the  germs  of  the 
fungus,  while  the  Paris  green  is  intended  to  destroy  the  canker  worms  that 
are  likely  to  appear  while  the  trees  are  in  blossom.  The  third  application 
is  to  destroy  the  larvae  of  the  codling  moth,  before  they  enter  the  fruits 
and  to  again  provide  for  the  protection  of  such  parts  of  the  tree  as  are  not 
covered  with  a  fungicide.  The  fourth  application  is  for  a  similar  purpose, 
while  the  fifth  is  to  protect  the  fruits  from  the  scab. 

In  many  oases  and  for  most  varieties,  it  will  not  pay,  perhaps,  to  give 
the  five  applications,  but  if  canker  worms  and  apple  scab  are  troublesome 
the  second  should  not  be  omitted  and  in  nearly  all  parts  of  the  State  the 
third  and  fourth  applications  oan  be  made  with  profit. 
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ARSENIC  AS  A  SUBSTITUTE  FOB  PARIS  GREEN. 

For  the  fact  that  white  arsenic  is  a  dangerous  thing  to  have  around, 
from  its  resemblance  to  such  harmless  household  chemicals  as  salt,  soda 
and  baking  powders,  as  well  as  the  trouble  required  in  preparing  it  for 
use  and  the  danger  of  burning  the  foliage  if  not  properly  prepared,  we 
have  hesitated  about  recommending  it  for  general  use  as  an  insecticide. 
During  the  past  two  years  the  price  of  Paris  green  has  more  than  doubled 
and  owing  to  the  ravages  of  the  canker  worm  the  necessity  for  the  use  of 
arsenites  has  greatly  increased,  and  as  a  matter  of  economy  to  farmers  and 
fruit  growers  we  give  a  method  of  preparing  arsenic  for  use  that  will  fur- 
nish a  remedy  against  chewing  insects  at  less  than  one-fourth  the  present 
price  of  Paris  green.  As  pure  Paris  green  contains  only  about  one-half 
the  arsenic  found  in  white  arsenio  it  will  be  seen  that  the  latter  will  go 
twice  as  far  and  besides  it  is  more  likely  to  be  free  from  adulteration. 

To  Prepare  Arsenic  for  Spraying. 

1  pound  of  arsenic. 

2  pounds  of  fresh  lime. 
400  gallons  of  water. 

Boil  for  twenty  minutes  in  two  gallons  of  water  one  pound  of  white 
arsenic  and  two  pounds  of  lime  that  has  been  carefully  slaked.  A  light, 
white  precipitate  will  gradually  form.  White  arsenio  dissolves  slowly  even 
in  boiling  water,  but  the  lime  unites  with  it  as  it  dissolves  and  takes  it 
out  of  solution,  so  that  a  small  amount  of  water  will  answer  for  the  pur- 
pose. The  white  precipitate  formed  is  arsenite  of  lime,  which  is  the  same 
as  London  purple  without  the  coloring  matter.  This  is  nearly  insoluble 
and,  as  in  the  case  of  London  purple  and  Paris  green,  the  lime  used  with 
it  prevents  injury  to  the  foliage.  If  desired  the  water  can  be  poured  off 
and  the  precipitate  can  be  kept  for  future  use.  Before  using  the  arsenio 
dilute  to  four  hundred  gallons.  As  Paris  green  now  sells  for  thirty  cents 
per  pound  at  retail  while  white  arsenic  can  be  bought  for  ten  or  twelve 
cents  and  will  go  twice  as  far,  it  can  be  seen  that  it  will  be  much  the 
cheaper  to  use. 

There  will  be  no  danger  uf  burning  the  foliage  if  the  boiling  was  kept 
up  until  all  of  the  arsenic  was  dissolved  and  rendered  insoluble  by  the 
lime,  but  if  this  was  not  done  it  will  be  likely  to  do  injury.  Until  one 
has  had  experience  in  making  the  solution  it  will  be  well  to  test  the 
material  upon  a  small  scale  before  applying  it  to  the  orchard. 

The  above  method  of  making  the  arsenite  of  lime  was  given  in  Bulletin 
77b  of  the  North  Carolina  Agricultural  Experiment  Station. 

Dr.  Kedzie  recommends  the  following  method  of  preparing  it :  Boil  in 
one  gallon  of  water  one  and  one-half  ounces  of  white  arsenio  and  five 
ounces  of  sal-soda.  This  will  quickly  dissolve  and  the  fact  can  be 
observed,  while  in  the  other  way  it  cannot  readily  be  determined.  Add 
two  pounds  of  lime  and  dilute  to  forty  gallons  with  water. 

This  amount  of  lime  furnishes  a  large  excess,  but  will  do  no  harm  and 
may  be  of  advantage. 

If  the  arsenio  in  any  form  is  to  be  kept,  it  will  be  well  to  color  it  with 
soot,  lamp  black  or  some  other  material  so  that  it  may  not  be  mistaken  for 
harmless  chemicals. 
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COMPULSORY  SPRAYING  LAW. 

The  ravages  of  the  various  insects  and  diseases  of  our  fruits  has  become 
so  great  that,  at  the  instance  of  many  of  the  leading  fruit  growers,  the  fol- 
lowing bill  was  introduced  at  the  present  session  of  the  State  Legislature, 
by  Representative  Graham  of  Grand  Rapids,  who  is  himself  a  large  fruit 
grower,  and  has  just  received  the  signature  of  the  Governor.  As  its  terms 
are  explicit  no  comment  is  necessary. 

AN  ACT  to  prevent  the  spreading  of  bush,  vine  and  fruit  tree  pests,  such 
as  canker  worms  and  other  insects,  and  fungous  and  contagious  diseases, 
and  to  provide  for  their  extirpation. 

Section  1.  The  People  of  the  State  of  Miohigan  enaot,  That  it  shall 
be  the  duty  of  every  owner,  possessor  or  occupier  of  an  orchard,  nursery 
or  vineyard,  or  of  land  where  fruit  trees  or  vines  are  grown,  within  this 
State,  to  spray  with  a  poisonous  solution  or  disinfectant  of  sufficient 
strength  to  destroy  such  injurious  insects  or  contagious  diseases,  all  fruit 
trees  or  vines  grown  on  such  lands  which  may  be  infested  with  any 
injurious  insects  or  worms,  or  infected  with  any  contagious  disease  known 
to  be  injurious  to  fruit  or  fruit  trees  or  vines :  Provided,  That  no  such 
spraying  shall  be  done  while  said  fruit  trees  or  vines  are  in  blossom, 
except  in  case  of  canker  worms. 

Sec.  2.  In  any  township  in  this  State  where  such  injurious  insects  or 
contagious  diseases  are  known  to  exist,  or  in  which  there  is  good  reason 
to  believe  they  exist,  or  danger  may  be  justly  apprehended  of  their  intro- 
duction, it  shall  be  the  duty  of  the  township  board  upon  the  petition  of 
at  least  ten  freeholders  of  such  township  to  appoint  forthwith  three  com- 
petent freeholders  of  such  township  as  commissioners,  who  shall  hold 
office  during  the  pleasure  of  the  board,  and  such  order  of  appointment 
and  of  revocation  shall  be  entered  at  large  upon  the  township  record: 
Provided,  That  in  townships  having  a  board  of  yellows  commissioners, 
such  commissioners  shall  be  ex  officio  commissioners  under  this  act. 

Sec.  3.  It  shall  be  the  duty  of  said  commissioners  within  ten  days 
after  appointment  as  aforesaid,  to  file  their  acceptance  of  the  same  with 
the  clerk  of  Baid  township,  and  said  clerk  shall  be  ex  officio  clerk  of  said 
board  of  commissioners  and  he  shall  keep  a  correct  record- of  the  proceed- 
ings of  said  board  in  a  book  to  be  provided  for  that  purpose,  and  shall 
file  and  preserve  all  papers  pertaining  to  the  duties  and  aotions  of  said 
commissioners,  or  either  of  them,  which  shall  be  a  part  of  the  records  of 
said  townships. 

Sec.  4.  It  shall  be  the  duty  of  said  commissioners  or  any  one  of  them, 
upon,  or  without,  complaint,  whenever  it  come  to  their  notice,  that  any 
orchard,  fruit  trees  or  vines  are  infested  with  canker  worms  or  other  injur- 
ious insects  or  contagious  diseases,  within  their  townships,  to  proceed 
without  delay  to  examine  such  orchards  or  vineyards  supposed  to  be 
infested,  and  if  such  injurious  insects  or  contagious  diseases  are  found  to 
exist,  the  owner  shall  be  notified  personally,  or  by  a  written  notice  left  at 
his  usual  place  of  residence,  or  if  the  owner  be  a  non-resident,  by  leaving 
the  notice  with  the  person  in  charge  of  the  trees  or  vines,  or  the  occupant 
of  the  lands  upon  which  such  trees  or  vines  shall  be  growing.  The  notice 
shall  contain  a  simple  statement  of  the  facts  as  found  to  exist,  with  an 
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order  to  effectually  destroy  snob  injurious  insects  or  worms  or  contagious 
disease  by  spraying  such  trees  or  vines  with  a  poisonous  solution,  or  in 
oase  of  oontagous  disease  to  effectually  disinfect  said  diseased  trees  or 
vines,  within  such  time  from  the  date  of  the  service  of  the  notice,  as  snob 
commissioners  shall  designate,  said  notice  and  order  to  be  signed  by  the 
full  board  of  commissioners. 

Sec.  5.  Whenever  any  person  shall  refuse  or  neglect  to  comply  with 
the  order  to  spray  or  disinfect  the  orchards  or  vineyards  designated  by  the 
commissioners,  as  aforesaid,  it  shall  become  the  duty  of  the  commission- 
ers to  cause  said  trees  or  vines  to  be  effeotually  sprayed  with  a  poisonous 
solution  or  disinfected  as  oocasion  should  require,  forthwith,  employing 
all  necessary  aid  for  that  purpose,  and  the  expenses  for  the  same  shall  be 
a  charge  against  the  township,  and  for  said  spraying  or  disinfecting,  the 
said  commissioners,  their  agents  or  workmen,  shall  nave  the  right  and 
power  to  enter  upon  any  and  all  premises  within  their  township. 

Sec.  6.  If  any  owner,  township  officer,  or  commissioner,  neglects  or 
refuses  to  comply  with  the  requirements  of  this  law  as  set  forth  in  the 
preceding  sections  and  within  the  time  therein  specified,  such  persons 
shall  be  deemed  guilty  of  a  misdemeanor,  and  punished  by  fine  not 
exceeding  fifty  dollars  or  imprisonment  in  the  county  jail  not  exceeding 
sixty  days,  or  by  both  such  fine  and  imprisonment  in  the  discretion  of  the 
court;  and  any  justice  of  the  peace  of  the  township  where  suoh  trees  or 
vines  may  be  growing  shall  have  jurisdiction  thereof. 

Sec.  7.  The  several  commissioners  shall  be  allowed  for  service  under 
this  act,  two  dollars  for  each  full  day,  and  one  dollar  for  each  half  day, 
and  their  other  charges  and  disbursements  hereunder  to  be  audited  as  well 
as  any  other  charges  and  disbursements  under  this  act,  by  the  township 
board,  all  of  which  costs,  oharges,  expenses  and  disbursements  shall  be 
recovered  by  the  township  from  the  owner  of  said  infected  or  infested 
orchards  or  vineyards  from  the  owner  of  the  premises  on  which  said  trees 
or  vines  may  be  growing,  in  an  action  of  assumpsit.  The  provisions  of 
this  act  shall  not  apply  to  the  contagious  disease  known  as  yellows. 

This  act  is  ordered  to  take  immediate  effect. 

In  sections  where  the  danger  from  the  various  parasitic  diseases  and 
insects  of  our  fruits  is  sufficiently  understood  to  secure  the  enforcement 
of  this  law,  it  cannot  fail  to  result  in  great  good  to  all. 

L.  K.  TAPT. 

Agricultural  College,  Mich.,  ) 
May  2,  1895.  J 
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CRIMSON  CLOVER  AND  OTHER  TOPICS. 


CRIMSON  CLOVER. 


This  clover  is  an  annual,  living  but  one  year.  If  sown  in  the 
spring  it  makes  a  small  growth,  comes  rapidly  to  maturity,  ripens  its 
seed  the  same  season,  then  dies.  If  sown  during  the  summer  or  early 
fall  it  develops  more  slowly  and,  where  the  winters  are  not  too  severe, 
lives  over,  completes  its  growth  and  matures  its  seed  the  next  year. 
Sown  late  in  the  season  it  attains  a  larger  growth  than  when  sown  in 
the  spring,  besides  occupying  the  land  at  a  time  when  it  is  not 
required  for  other  crops.  In  Delaware,  Maryland  and  other  states 
where  this  clover  is  successfully  grown,  this  is  the  time  of  sowing 
nearly  always  recommended  and  adopted.  The  advantages  of  a  clover 
which  will  succeed  when  sown  late  after  certain  crops  have  been  har- 
vested, and  which  will  come  on  so  as  to  be  cut  for  hay  or  turned 
under  as  a  fertilizer  the  following  spring  in  time  for  other  crops  that 
year  are  obvious,  and  where  Crimson  clover  will  do  this  it  is  not  sur- 
prising that  it  has  become  popular.  The  chief  doubt  in  regard  to  its 
success  in  Michigan  has  been  as  to  its  ability  to  withstand  the  winters. 
Crimson  clover  is  a  native  of  Italy  and  other  parts  of  southern 
Europe,  while  red  clover,  mammoth  clover  and  Alsike  range  in  their 
native  state  farther  north  on  that  continent.  Crimson  clover  is  not 
new  to  this  country  but  has  only  recently  begun  to  attract  general 
attention  here.  Jjast  year  for  the  first  time  it  was  sown  in  sufficient 
quantities  in  Michigan  to  furnish  any  satisfactory  evidence  as  to  its 
probable  suqcess  in  this  state.  The  following  statements  have  therefore 
been  collected  this  spring  (1895),  consisting  almost  entirely  of  the  experi- 
ence of  persons  who  sowed  this  clover  the  past  season: 

H.  B.  Cannon,  Washington,  Macomb  Co.,  April  30: 

We  obtained  our  seed  from  E.  H.  Bancroft,  Camden,  Delaware,  and  sowed  it  August 
29  among  standing  corn.  The  first  week  in  September  there  were  good  rains  and  the 
clover  got  a  good  start.  We  would  have  sowed  the  seed  earlier  had  there  been  pros- 
pects of  rain.  We  sowed  some  five  acres,  twelve  pounds  of  seed  to  the  acre— soil  a  clay 
loam.  The  clover  grew  while  there  was  a  chance,  especially  well  on  the  more  moist 
places,  but  it  did  not  get  very  large  before  winter  set  in.  I  noticed  it  in  January  before 
the  heavy  snow  came.  It  was  then  getting  along  well  save  that  the  frosts  had  lifted 
the  crowns  badly  in  places.  The  plants  were  of  the  same  size,  or  a  trifle  larger,  than 
those  of  medium  clover,  sown  the  previous  spring,  growing  in  a  neighbors  wheat 
stubble  adjoining.  When  the  snow  left  us  I  noticed  that  the  clover  looked  well  in 
places  but  that  it  was  dying  or  dead  on  the  ground  where  it  had  been  lifted.  The  long 
dry  spell  till  the  present  has  finished  the  stand,  save  in  the  lower  ground  where  the 
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plants  are  growing.  The  field  lies  rather  low  and  is  partly  drained.  The  clover  is  all 
alive  along  the  lines  of  tile.  I  noticed  that  the  dead  plants  had  very  long  roots,  but  the 
ground  cracked  too  deep  for  them  this  spring.  I  will  sow  a  little  more  seed  this  com- 
ing August,  hoping  to  have  better  success. 

O.  M.  Bo  wen,  Chelsea,  Washtenaw  Co.,  April  28: 

I  sowed  about  one  acre  of  Crimson  clover  last  fall  in  my  apple  orchard.  It  got  a  good 
start  in  the  fall  and  passed  the  winter  all  right  up  to  about  March  15,  when  the  freez- 
ing anjl  thawing  were  too  much  for  it.  I  shall  sow  it  again  tomorrow  and  see  what  it 
will  do. 

Willis  F.  Anderson,  Devil's  Lake,  Lenawee  Co.,  May  14: 

I  sowed  two  plots  of  Crimson  clover  last  year.  One  on  seven-eighths  of  an  acre, 
August  6th,  on  sandy  soil  containing  some  gravel.  We  had  a  light  shower  about  the 
time  it  was  sown  and  it  started  fairly  well.  Where  it  was  protected  by  the  snow 
around  the  edges  of  the  field  it  is  now  18  to  20  inches  high.  Through  the  middle  of 
the  field  it  has  not  done  so  well,  being  from  4  to  8  inches  high.  I  also  sowed  a  field  of 
six  acres  on  a  somewhat  rolling,  sandy,  gravelly  soil  some  time  in  September.  We  had 
no  rain,  yet  some  of  the  seed  came  up,  but  not  enough  for  a  stand.  I  am  pleased  with 
the  little  success  I  have  had  and  shall  sow  this  clover  again  this  season  but  shall  sow 
it  earlier.   I  think  it  will  stand  as  much  cold  as  Red  clover. 

E,  C.  Abel,  Sand  Lake,  Lenawee  Co.,  May  20: 

Last  fall  I  purchased  one  pound  of  Crimson  clover  seed,  diamond  brand,  from  A.  N« 
Brown,  Wyoming,  Delaware,  and  sowed  it  on  dry,  loamy  soil  September  6.  The  ground 
had  been  in  corn  and  I  covered  the  seed  with  a  cultivator  about  two  inches  deep.  On 
account  of  being  sown  late  it  did  not  get  a  large  growth  last  fall,  but  it  did  not  winter- 
kill, in  fact  it  withstood  the  winter  much  better  than  Red  clover  that  was  sown  at  the 
same  time  and  in  the  same  way  by  the  side  of  the  Crimson.  The  Crimson  is  about 
eight  inches  high  at  this  date  and  is  just  beginning  to  head.  After  it  gets  acclimated, 
and  if  sown  in  July  or  August,  I  believe  Crimson  clover  will  do  well  in  Michigan. 

D.  Woodward,  Clinton,  Lenawee  Co.,  May  21: 

I  sowed  one  and  one-half  bushels  of  Crimson  closer  seed  Sept.  6, 1894.  It  came  up  in 
three  or  four  days  but  the  extreme  drouth  which  prevailed  with  us  immediately 
diminished  the  stand  and  continued  to  do  so  all  the  fall,  indeed  we  have  not  had  rain 
until  this  week  to  wet  the  roots,  yet  I  have  considerable  Crimson  clover  now  in  bloom. 
All  that  showed  life  when  it  froze  up  is  alive  this  spring.  It  was  sown  in  an  orchard, 
on  rolling  land,  with  exposures  east,  west,  north  and  south.  On  the  clay  it  failed,  but 
on  sand  I  now  have  it  looking  well  on  a  western  slope  where  the  wind  kept  the  soil  free 
from  snow;  none  winter-killed.  1  am  now  plowing  it  under  and  have  enough  to  well  pay 
for  the  seed.  I  shall  sow  twenty  acres  in  an  orchard  this  year  the  last  of  July  or 
the  first  of  August  providing  the  soil  is  moist  enough  to  germinate  it. 

R.  W.  Bailey,  Hillsdale  Co.,  in  Michigan  Farmer,  June  15: 

September  1, 1894,  after  corn  cutting,  I  harrowed  with  a  spring  tooth  harrow  and 
sowed  one  peck  of  seed  per  acre.  It  made  a  small  growth  in  the  fall  but  covered  the 
ground  fairly  well  when  snow  fell.  In  the  month  of  March,  1895,  it  was  alive  and  nioe 
but  the  cold  and  dry  winds  of  this  spring  have  killed  it  out  entirely  except  on  one  side 
where  the  snow  drifts  lasted  later  in  the  season. 

Frank  Hodgman,  Climax,  Kalamazoo  Co.,  April  25: 

I  sowed  Crimson  clover  last  fall  in  a  variety  of  ways.  I  sowed  two  acres  August  7, 
on  oat  stubble  in  a  clay  loam,  partly  gravelly.  I  dragged  the  stubble  first  with  a  spring 
tooth  harrow  and  harrowed  it  after  seeding.  The  ground  was  very  dry  and  it  was  not 
until  Sept.  10,  that  we  got  rain  enough  to  wet  up  the  surface  of  the  ground.  After  this 
the  clover  came  up  and  a  thick  crop  of  volunteer  oats  also.  The  clover  had  not  more 
than  three  or  four  leaf-stalks  when  winter  came.  It  lived  through  February  and  when 
the  first  warm  days  came  in  March  it  began  to  grow  rapidly,  but  by  the  second  week  in 
April  it  was  all  dead,  which  I  attribute  to  the  constant  freezing  and  thawing  to  which 
it  was  subjected  during  the  whole  of  that  time.  Mr.  W.  H.  Sheldon  on  the  adjoining 
farm  had  a  thirty  acre  field  of  Red  clover  not  a  stalk  of  which  survives.  I  also  sowed 
some  small  patches  of  Crimson  clover  among  my  corn  on  a  richer,  darker  soil,  burr  oak 
land  adjoining  prairie.  These  pieces  were  all  sown  about  the  same  time,  some  of  them 
before  the  last  cultivation,  some  after.  Only  a  small  part  of  that  sown  after  cultivation 
ever  came  up.  That  sown  where  the  ground  was  cultivated  afterward  most  of  it  came 
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up  and  made  a  better  growth  than  that  sown  on  the  oat  stubble,  but  was 
quite  small  when  winter  set  in.  It,  like  that  sown  on  the  oat  stubble,  went  through  the 
winter  all  right  although  it  was  frozen  into  a  solid  sheet  of  ice  from  January  21,  until 
nearly  the  middle  of  March.  The  freezing  and  thawing  weather  killed  most  of  it  in  the 
latter  part  of  March,  but  a  few  patches  on  the  highest  ground  sloping  to  the  south  lived 
through  it  all,  and  when  I  plowed  it  up  last  week  it  had  made  a  perfect  mat  on  the 
ground  and  was  up  six  inches  high.  Twenty  acres  like  that  would  have  made 
magnificent  pasture.   I  shall  try  it  further. 

8.  Cummings,  Galesburg,  Kalamazoo  Co.,  May  6: 

It  was  so  very  dry  last  season  that  I  got  a  poor  catch.  I  sowed  two  acres  in  buck- 
wheat on  rather  exposed  rolling  land.  What  few  plants  were  alive  in  the  fall  have 
stood  the  winter  all  right.  If  we  get  rain  this  year  in  July  and  August  I  shall  sow 
some  in  corn  and  cultivate  it  in. 

John  E.  Dunham,  Oshtemo,  Kalamazoo  Co.,  April  26: 

We  had  two  pieces  of  Crimson  clover,  covering  together  about  one  and  one-half  acres, 
which  were  sown  the  last  of  August j  one  was  on  level  ground  the  other  a  hill  side.  The 
first  piece  stood  the  winter  poorly,  in  fact  there  is  very  little  clover  left  at  this  writing. 
The  other  stood  the  winter  well  and  is  green  and  thriving  now.  Our  soil  is  a  sandy 
loam. 

I.  R.  Dunning,  M.  D.,  Benton  Harbor,  Berrien  Co.,  May  17: 

Crimson  clover  did  poorly  with  me  but  I  have  not  lost  faith  in  it  and  shall  try  it 
again.  I  had  good  seed  but  the  winter  and  the  soil  were  against  it.  I  sowed  three 
patches,  one  of  two  acres  in  corn  on  light  sandy  soil  that  had  been  run  for  years  and 
was  in  an  exposed  situation  so  that  the  wind  blew  off  most  of  'the  snow.  This  patch 
was  sown  in  August  but  on  account  of  the  drouth  it  did  not  come  up  for  about  four 
weeks.  It  is  now  in  bloom,  standing  about  eight  inches  high  in  patches,  about  three- 
fourths  being  killed.  It  came  up  thick  enough  last  fall  but  made  little  growth. 
Another  patch  of  four  acres  on  good  soil,  sown  among  corn,  is  doing  much  better  but 
is  not  more  than  one-third  of  a  crop.  Another  piece  of  four  acres  was  sown  near 
Grand  Rapids,  but  I  have  not  heard  this  spring  what  its  condition  is.  I  also  sowed 
about  ten  acres  of  rye  on  a  light  sandy  soil,  which  gave  me  good  results,  turning  under 
quite  a  heavy  rye  sod  the  first  of  this  month.  About  six  acres  of  the  rye  and  the  first* 
two  acres  of  the  Crimson  clover  were  top  dressed  in  March  at  the  rate  of  three  hundred 
pounds  per  acre  with  the  Jereoki  fish  fertilizer,  made  in  Sandusky,  Ohio. 

Freeman  Franklin,  Buchanan,  Berrien  Co.,  May  18: 

I  bought  of  Mr.  Bancroft  three  bushels  of  Crimson  clover  seed  which  he  advised  me 
to  sow  the  first  of  August  among  the  corn  at  the  last  plowing,  but  it  was  so  dry  I 
waited  until  it  rained,  about  the  last  of  August.  The  rain  was  accompanied  by  a  heavy 
wind  which  blew  my  corn  down  so  that  I  could  not  sow  the  clover  until  the  corn 
ripened  and  was  out  up  about  September  1.  I  then  harrowed  the  ground  with  a  spring 
tooth  harrow  and  sowed  the  seed,  but  it  was  then  so  late  it  did  not  make  a  growth  of 
over  one  and  one-half  inches  before  cold  weather.  Where  the  snow  remained  during 
the  winter  the  clover  lived  through  but  came  out  in  the  spring  rather  feeble,  and  the 
alternate  freezing  and  thawing  in  March  and  early  April  killed  what  was  left.  The 
surface  was  rolling  and  the  soil  a  gravelly  loam.  I  do  not  consider  the  experiment  a 
fair  test  of  the  clover.  Just  to  see  how  it  would  winter  I  sowed  a  spot  about  ten  feet 
square  in  my  garden  about  the  middle  of  August.  This  came  up  all  right  and  made 
quite  a  growth  before  cold  weather  and  wintered  over  and  is  now  in  full  bloom  about 
one  foot  high. 

E.  E.  Woodford,  Niles,  Berrien  Co.,  May  18: 

I  purchased  some  Crimson  clover  seed  of  A.  N.  Brown,  Wyoming,  Delaware,  last 
summer,  and  the  last  of  August  plowed  up  four  acres  of  rye  stubble,  and  on  Sept.  1st 
sowed  the  clover.  The  soil  was  sandy  and  the  location  bad  for  any  kind  of  a  crop, 
being  on  a  knoll.  The  clover  came  up  well  and  was  all  right  until  the  freeze  in  March, 
which  killed  it.  I  had  tried  for  two  years  to  get  a  catch  of  Red  clover  on  the  same 
ground  without  success.  I  also  sowed  a  small  strip  along  the  roadside,  on  what  might 
be  called  bottom  land,  about  five  or  six  rods  from  a  creek,  where  I  had  taken  out  some 
willows  and  hazel  brush.  This  piece  did  nicely.  Another  piece  about  four  rods 
square,  also  near  the  creek,  was  sown  where  the  top  soil  had  all  been  removed  leaving 
nothing  but  sand.  This  is  all  alive  but  stands  only  about  four  or  five  inches  high. 
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Both  pieces  are  now  in  full  bloom.  I  have  a  little  of  the  clover  in  my  yard  in  the  city 
that  measures  eighteen  inches.  This  of  course  has  had  plenty  of  water  and  got  a  good 
start  in  the  fall.  It  is  on  the  south  side  of  the  porch  where  it  received  the  drippings 
from  the  eaves  and  a  good  share  of  the  time  during  the  winter  was  covered  with  ice. 
I  am  going  to  sow  more  of  this  clover  in  August  as  I  think  in  favorable  locations  it  will 
do  well  in  this  climate. 

R.  Morrill,  Benton  Harbor,  Berrien  Co.,  May  20: 

It  was  so  dry  in  August  and  September  last  that  I  did  not  sow  the  two  bushels  of 
Crimson  clover  seed  I  purchased  but  have  it  yet  on  hand  hoping  to  try  it  this  fall. 
All  those  who  sowed  late  here  lost  it,  but  I  know  of  two  small  lots  sown  early  on 
damp  land  that  now  make  a  fair  showing,  eight  to  ten  inches  high  and  beginning  to 
blossom. 

E.  F.  Garland,  Berrien  Springs,  Berrien  Berrien  Co.,  May  20: 

I  sowed  two  acres  to  Crimson  clover  on  dry  gravelly  soil,  using  about  28  pounds  of 
seed.  It  was  sown  late,  as  the  weather  was  very  dry.  It  wintered  all  right,  as  good 
as  any  clover,  and  is  now  in  bloom  and  makes  a  good  show. 

Geo.  W.  Grant,  Coloma,  Berrien  Co^May  23: 

There  was  some  Crimson  clover  sown  here  last  fall.  I  have  talked  with  several  who 
have  it  and  they  say  that  it  does  not  stand  the  winter  well.  Where  it  is  not  winter- 
killed it  stands  8  to  10  inches  high.  I  hardly  think  it  will  be  a  success  sown  in  the 
fall,  but  I  have  not  seen  enough  of  it  to  pass  a  decided  opinion. 

H.  M.  Marion,  Coloma,  Berrien  Co.,  May  24: 

In  reply  to  your  inauiry  I  would  say  that  I  purchased  last  year  five  bushels  of  Crim- 
son clover  seed  of  A.  N.  Brown,  Wyoming,  Delaware.  Four  bushels  were  sold  to  others. 
One  bushel  I  sowed  in  four  acres  of  orchard  on  soil  which  varied  from  clay  to  sand, 
with  a  blue  clay  subsoil.  The  land  was  well  drained  at  a  depth  of  three  feet.  The 
soil,  except  one  poor  spot,  was  in  fair  condition.  The  clover  was  sown  September  5 
and  came  on  very  unevenly  on  account  of  the  drouth  which  was  general  with  us  last 
fall.  Over  the  drains  however  it  came  up  at  once.  This  spring  it  was  in  all  stages  of 
growth,  from  small  plants  just  coming  up  to  large  vigorous  plants  having  roots  four  to 
seven  inches  long.  On  the  poor  ground  the  clover  has  not  made  anything  of  a  stand, 
but  over  most  of  the  field  the  plants  are  now  six  to  ten  inches  high  and  in  blossom. 
The  roots  of  these  flowering  plants  are  all  covered  with  nodules,  showing  the  value  of 
this  plant  as  a  nitrogen  trap.  Most  of  those  to  whom  I  sold  seed  will  try  it  again.  I 
shall  try  again  but  shall  fertilize  the  land  with  muriate  of  potash  and  acid  phosphate. 

L.  W.  Ruth,  Benton  Harbor,  Berrien  Co.,  June  21: 

On  September  7, 1894, 1  sowed  Crimson  clover  seed,  one  peck  on  three-fourths  of  an 
acre — also  one  and  one-fourth  bushels  of  oats  designed  as  a  mulch  to  protect  the  crop 
during  winter  and  spring.  The  ground  had  produced  a  crop  of  melons.  The  vines 
were  removed  and  a  good  seed  bed  prepared  with  spring  tooth  and  smoothing  harrows. 
As  the  soil  was  in  good  condition  and  the  weather  favorable,  the  seed  came  up  in  three 
days  and  grew  nicely.  The  clover  made  a  satisfactory  growth  in  the  fall  and  came 
through  the  winter  all  right,  but  failed  to  meet  my  expectations  in  the  spring.  There 
was  considerable  cold  weather  during  April  and  part  of  May,  and  it  was  very  dry. 
The  ground  was  hard,  not  having  been  plowed,  and  for  weeks  the  clover  simply  existed 


Another  piece,  sown  September  20,  the  ground  prepared  in  the  same  way  and  in  good 
condition,  but  no  rain  immediately  following,  made  a  feeble  growth  in  the  fall  and  was 
heaved  out  by  the  freezing  and  thawing  in  the  spring.  While  Crimson  clover  has  not 
entirely  met  my  expectations,  I  shall  try  it  again,  as  it  will  be  a  boon  to  the  fruit  grow- 
growers  if  it  can  be  produced  succesfully.  If  we  had  had  the  usual  amount  of  rain 
last  spring  I  think  the  first  sown  patch  would  have  been  all  that  could  have  been 
desired. 

I  shall  sow  again  this  fall,  from  the  first  to  the  middle  of  August,  in  corn,  sowing 
eight  quarts  per  acre.  Where  it  can  be  done,  land  should  be  plowed,  otherwise  it  will 
be  too  hard  to  insure  a  satisfactory  growth  in  the  spring.  My  chief  ambition  is  to  get 
a  good  well  matted  growth  in  the  fall,  and  this  I  hope  to  secure  by  early  and  reasonably 
thick  sowing.  I  shall  not  sow  oats  again  as  their  luxuriant  'growth  during  the  late 
warm  fall  I  think  interferes  with  the  growth  of  the  clover. 
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John  H.  Lee,  Benton  Harbor,  Berrien  Co.,  June  24: 

About  September  1, 1893, 1  sowed  about  one  buahel  of  the  best  Delaware  Crimson 
clover  seed  in  my  young  peach  orchard  of  ten  aotee.  It  made  a  good  crop  and  was 
turned  under  the  second  week  in  May,  1894.  I  left  strips  about  one  foot  wide  in  the 
center  between  the  trees.  These  strips  of  clover  ripened  seed  about  June  1,  and  were 
cultivated  over  the  second  week  in  June,  so  that  the  seed  was  well  distributed  through- 
out the  orchard.  In  this  orchard  I  found  a  fine  stand  of  clover  in  the  fall  of  1894, 
which  survived  the  winter  and  would  probably  have  made  a  heavy  crop  to  turn  under 
except  for  the  dry  weather  in  April  which  greatly  retarded  its  development.  As  it 
was,  I  had  a  good  stand  about  one  foot  high  which  was  turned  under  the  second  week 
in  May. 

In  1894  each  head  of  clover  matured  a  heavy  crop  of  seed.  This  year  (1895)  the 
heads  did  not  develop  well  and  produced  little  or  no  seed,  owing  I  think  to  the  drouth. 

I  was  so  well  pleased  with  my  success  in  1894  that  last  fall  I  sent  to  Delaware  and 
purchased  75  or  80  bushels  of  the  seed  and  distributed  it  throughout  this  vicinity.  It 
was  generally  sown  too  late  in  the  season,  mostly  after  September  15,  and  some  as  late 
as  the  first  of  October.  The  little  that  was  sown  early  did  well,  as  far  as  I  can  learn.  I 
sowed  it  in  four  acres  of  tomatoes  und  about  eight  acres  of  corn,  finishing  about  Sep- 
tember 1.  Most  of  this  did  well,  stood  the  winter  except  on  very  exposed  places,  and 
produced  a  short,  stunted  crop,  as  already  stated,  owing  to  the  drouth  in  April.  I  also 
sowed  some  in  an  old  peach  orchard  of  twelve  acres,  in  a  vineyard  of  six  acres,  besides 
ten  acres  sown  for  seed.  This  was  all  sown  after  September  15,  and  but  little  survived 
the  winter,  and  that  little  made  a  very  poor  show  this  spring  and  amounted  to  nothing. 
I  have  concluded  from  my  trial  of  Crimson  clover  that  under  ordinary  circumstances 
it  will  stand  the  winters  on  our  lake  shore  and  be  a  very  valuable  plant  to  turn  under 
in  our  orchards— also  for  early  forage.  It  thrives  best  on  good  land  and  is  extremely 
responsive  to  a  little  fertilizer,  especially  lime  and  potash.  It  seems  to  delight  in  a 
sandy  soil.  In  seasons  of  frequent  showers  I  think  its  growth  will  nearly  equal  that  of 
medium  red  clover.  I  shall  sow  it  this  season  in  corn,  potatoes,  tomatoes  and  orchards, 
as  near  the  middle  of  August  as  possible. 

Charles  H.  Hilton,  Benton  Harbor,  Berrien  Co.,  June  25: 

I  have  grown  Crimson  clover  the  past  two  seasons  and  think  very  highly  of  it,  both 
as  a  fertilizer  and  as  a  forage  crop.  The  clover  passed  last  winter  in  good  shape,  being 
killed  out  very  slightly  only  in  very  open  ground  which  the  high  winds  had  blown  bare. 
But  the  crop  suffered  severely  on  account  of  the  continued  freezing  and  thawing  in  the 
late  spring,  and  was  also  stunted  by  the  excessive  dryness  of  this  season,  so  that  the 
top  growth  did  not  amount  to  as  much  as  it  did  in  the  previous  year,  when  in  the  mid- 
dle of  May  we  turned  down  a  crop  of  clover  which  stood  from  one  foot  to  twenty 
inches  high.  This  difference  in  height  was  caused  by  a  difference  in  the  quality  of  the 
land,  the  larger  growth  being  on  land  a  trifle  lower  than  the  rest  and  somewhat 
heavier. 

In  watching  the  growth  of  this  crop  the  past  spring  I  noticed  that  it  was  a  great 
feeder  on  both  potash  and  phosphoric  acid,  the  best  growth  being  made  on  land  which 
had  received  a  good  supply  of  unleashed  wood  ashes  and  pure  bone  meal.  I  also 
noticed  that  although  the  stalk  growth  was  not  as  great  as  in  the  previous  vear,  the 
root  growth  was  quite  as  good,  the  great  quantity  of  fibrous  roots  being  well  covered 
with  the  tiny  nitrogen  sacks,  if  that  expression  may  be  used. 

We  sent  to  Delaware  for  our  seed  both  seasons.  The  first  year,  1893,  we  sowed  half 
a  bushel  of  seed  in  one  and  one-half  acres  of  Cuthbert  raspberries.  The  next  year  we 
sowed  two  bushels  on  about  seven  acres.  Much  of  the  seed  was  wasted  by  being  sown 
too  thickly,  pieces  sown  with  fourteen  pounds  to  the  acre  being  as  good  as  others 
receiving  more  than  double  that  amount  of  seed.  Our  soil  is  sand,  mixed  with  very 
fine  gravel,  making  the  land  very  porous.  We  are  located  two  and  one-half  miles  due 
south  and  half  a  mile  east  of  the  city  of  Benton  Harbor,  on  the  bluff  of  the  St.  Joseph 
river. 

I  believe  that  Crimson  clover  will  do  best  in  an  orchard,  where  the  young  clover 
plants  will  be  able  to  mulch  themselves  with  the  leaves  that  fall  from  the  trees,  or  in 
some  other  place  where  the  crop  will  receive  a  thorough  mulching.  I  intend  to  sow 
all  my  raspberry  and  blackberry  patches  to  clover  this  August  also  my  peach  and  pear 
orchards.  In  my  opinion  Crimson  clever  settles  the  fertilizer  question  as  far  as 
nitrogen  is  concerned. 

A.  C.  Glidden,  Paw  Paw,  Van  Buren  Co.,  May  16: 

There  was  no  Crimson  clover  sown  here  last  fall  but  a  good  deal  of  experimenting 
with  it  is  being  done  this  spring.  My  opinion  is  that'the  seedsmen  are  the  only  ones 
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that  will  benefit  by  it  We  would  all  be  glad  to  get  an  adequate  substitute  for  June 
clover,  for  both  our  fall  and  spring  seedings  are  gone  again,  the  former  by  spring  freez: 
ing  and  the  latter  by  the  dry  spell  iif  April  after  it  had  come  up. 

David  Woodman,  Paw  Paw,  Van  Buren  Co.,  May  23: 

In  reply  to  your  inquiry  about  Crimson  clover  I  will  say  that  I  experimented  with  it 
in  a  small  way,  one  object  being  to  secure  a  good  sample  to  put  with  my  collection  of 
grasses.  I  tried  it  on  good  strong  land  well  prepared,  also  on  sandy  loam,  and  in 
neither  case  did  it  meet  my  expectation  or  satisfy  me  of  its  success  as  a  forage  plant. 
It  is  not  a  strong  branching  grower.  It  matures  early,  remains  in  blossom  a  few  days 
and  is  gone.  There  is  none  of  it  growing  in  this  immediate  vicinity,'  though  O.  P. 
Morton  of  Texas,  Kalamazoo  Co.,  told  me  he  should  sow  quite  a  field  of  it  this  spring. 
[Mr.  Woodman  states  that  this  Crimson  clover  grown  by  him  was  sown  in  the  spring.] 

J.  J.  Woodman,  Paw  Paw,  Van  Buren  Co.,  May  21: 

Yours  of  the  18th  received  and  noted.  I  did  brine  a  small  quantity  of  Crimson 
clover  seed  from  France  in  1878  and  sowed  it  with  Medium  clover  in  oats  in  the  spring 
of  1879.  It  came  up,  grew  much  larger  than  the  Medium  clover,  blossomed  out  most 
beautifully,  and  all  died  the  following  winter.  I  had  not  then  learned  that  it  was  an 
annual. 

D.  E.  Histed,  South  Haven,  Van  Buren  Co.,  May  20:| 

We  sowed  forty  pounds  of  Crimson  clover  seed  in  four  locations;  first  in  corn,  second 
in  corn  and  a  young  peach  orchard,  third  in  a  peach  orchard  and  fourth  in  the  open 
ground.  In  three  of  the  locations  the  soil  was  a  sandy  loam,  in  the  other  a  clay  loam. 
The  sowing  was  done  about  Aug.  15,  but  on  account  of  dry  weather  it  did  not  come  up 
at  once  and  some  of  it  never  came.  That  sowed  in  corn  came  the  best.  In  all  the 
pieces  the  plants  which  got  the  best  start  wintered  well,  while  those  which  were  late  in 
sprouting  aid  not  make  growth  enough  to  prevent  the  cold  from  heaving  them  out  of 
the  ground.  There  is  little  difference  to  note  in  the  condition  of  the  clover  in  the  vari- 
ous locations.  On  the  sandy  soil  it  is  now  in  full  bloom  and  on  the  clay  partly  so.  I 
think  there  was  not  sufficient  seed  sown  and  the  long  drouth  was  unfavorable.  Still 
after  the  experience  of  a  partial  failure  I  am  sufficiently  pleased  with  Crimson  clover  to 
give  it  another  trial. 

A.  C.  Woodruff,  South  Haven,  Van  Buren  Co.,  May  20: 

I  sowed  half  a  bushel  of  seed  on  level,  sandy  soil  of  only  medium  fertility.  It  was 
mostly  killed  out,  though  in  spots,  even  where  not  protected  in  any  way  there  is  now  a 
pretty  good  stand.  Some  of  it  is  now  in  blossom  though  of  short  growth,  much  less 
rank  than  common  red  clover,  new  seeding,  on  similar  soil  not  ten  feet  away. 

M.  H.  Bixby,  South  Haven,  Van  Buren  Co.,  June  13: 

We  sowed  about  15  pounds  of  Crimson  clover  seed  to  the  acre  in  a  peach  orchard  on 
Bandy  soil.  The  clover  passed  the  winter  very  well  but  seemed  to  suffer  from  the  dry 
weather  and  March  freezing.   We  expect  to  give  it  another  trial  this  year. 

J.  F.  Taylor,  Douglas,  Allegan  Co.,  May  23: 

I  sowed  half  a  bushel  of  Crimson  clover  seed  last  September,  some  of  it  on  a  sandy 
soil,  some  on  a  gravelly  loam,  part  being  in  rye  and  part  in  an  orchard.  The  principal 
drawback  seems  to  have  been  the  dry  ground  at  the  time  of  sowing.  Where  there  was 
moisture  enough  to  germinate  the  seed  I  have  a  good  stand.  I  do  not  think  the  winter 
injured  it.  Some  shade  at  the  time  of  sowing  seems  desirable;  hence  were  there  is 
moisture  it  comes  up  nicely  among  trees.  I  think  it  will  do  well  sown  among  corn  in 
August.  The  growth  of  mine  is  about  ten  inches  on  light  soil.  It  began  to  blossom 
about  ten  days  ago.   We  are  now  plowing  it  under.  I  think  it  is  worth  further  trial. 

C.  F.  Church,  Elgin,  Ottawa  Co.,  May  20: 

•  My  plot  of  Crimson  clover  was  raked  in  with  a  garden  rake  on  Sept.  5,  upon  sandy 
loam  in  excellent  tilth  into  which  had  been  harrowed  three  bushels  of  hen  droppings 
and  three  bushels  of  unleached  ashes.  The  plot  contains  one-thirtieth  of  an  acre  and  one 
and  one-fourth  pounds  of  seed  were  sown.  It  came  up  quickly,  grew  well,  and  when  the 
ground  froze  a  light  dressing  of  stable  manure  was  given.  The  clover  was  covered  by 
a  snow  drift  from  the  middle  of  January  until  the  first  of  March  when  a  portion  of  the 
plot  was  laid  bare.  Upon  that  portion  the  clover  was  all  killed  during  March.  The 
rest  came  through  apparently  all  right,  but  has  failed  to  grow  and  utterly  failed  to 
stool  out.  The  tallest  plant  I  could  find  I  have  just  pulled  up.   It  has  four  stems 
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▼aiying  from  nine  to  twelve  inches  in  height,  the  root  being  four  and  one-half  inches 
long.  The  land  is  not  naturally  very  fertile  but  has  a  good  color  and  was  never  cropped 
until  two  years  ago.   I  thought  it  nearly  as  good  landas  any  on  my  farm. 

Wm.  Swingle,  Shelby,  Oceana  Co.,  May20: 

I  obtained  from  E.  G.  Packard  of  Delaware  last  year  sufficient  seed  to  sow  one  acre 
which  I  sowed  in  three  lots  on  sandy  soil  ranging  in  character  from  quite  light  to  good 
loam.  The  land  has  a  western  slope.  The  seed  was  sown  the  15th  to  18th  of  Septem- 
ber and  came  up  readily  but  made  only  a  small  growth  during  the  fall.  Where  it 
could  be  seen  it  was  green  during  the  winter  but  during  March  it  was  all  killed  except 
where  the  snow  drifted  upon  it  to  a  depth  of  two  feet  or  more;  there  I  have  a  good  stand 
but  it  is  making  a  very  feeble  growth,  heading  out  at  only  four  to  six  inches  high. 
Take  it  all  in  all  I  must  say  that  with  me  it  is  not  only  a  disappointment  but  a  failure. 
I  would  like  to  hear  from  those  that  have  sown  it  early  in  the  season. 

W.  fl.  C.  Mitchell,  Traverse  City,  Grand  Traverse  Co.,  May  20: 

My  Crimson  clover  was  a  failure  last  year  but  I  did  not  expect  any  other  result.  I 
only  learned  of  it  late  and  did  not  sow  until  October.  It  came  up  and  looked  finely, 
but  owing  to  a  cold  fall  and  an  early  winter  here  it  made  no  growth.  We  had  a  very 
hard  winter  on  seeding.  My  soil  is  gravel,  sand  and  loam  and  produces  corn  and  pota- 
toes finely.   I  will  try  Crimson  clover  again  this  year. 

C.  B.  Chatfield,  Bay  City,  Bay  Co.,  May  IS: 

I  did  not  really  give  the  Crimson  clover  a  fair  test.  I  sowed  perhaps  one-fourth  of 
an  acre  in  standing  corn  about  July  25  on  a  piece  of  clay  land  and  black  loam  mixed. 
I  raked  it  in  with  a  garden  rake  and  most  of  it  germinated,  but  the  very  dry  weather 
of  August  and  the  first  part  of  September  was  a  severe  test.  After  I  cut  the  corn  I 
oould  see  a  little  of  it  here  and  there  but  this  spring  it  was  all  gone.  I  intend  this 
year  to  rake  in  a  little  patch  in  a  young  orchard  I  have  which  is  sown  to  oats;  will  also 
try  to  sow  a  little  corner  a  few  feet  square  without  growing  anything  else  with  it  and 
shall  be  pleased  to  report  what  comes  of  it.  A  friend  of  mine  sowed  a  little  patch 
among  some  corn  but  reports  that  the  dry  weather  killed  it  completely. 

Mrs.  M.  C.  Hawley,  Chesaning,  Saginaw  Co.,  May  31: 

The  Crimson  clover  you  wished  to  know  about  was  sown  in  September  after  the  first 
rains  that  broke  the  drouth.  The  soil  was  a  black  loam  with  clay  subsoil,  the  surface 
eloping  toward  the  south.  The  land  had  formerly  been  in  oats  and  had  been  well 
manured  for  four  years.  The  clover  was  dragged  in  with  a  slight  sprinkling  of  rye;  it 
came  up  slowly  and  made  but  little  growth  before  winter  set  in.  It  was  alive  until 
March  when  the  freezing  and  thawing  killed  it  all  except  a  few  plants  at  the  edge  of 
the  field.  I  was  not  discouraged  however  and  on  the  first  of  May  replowed  and 
reseeded,  at  the  suggestion  of  the  Rural  New  Yorker,  and  will  try  to  raise  more  seed 
next  year.  I  have  also  sown  some  on  new  land  with  oats.  Common  red  clover  has 
been  almost  a  failure  in  this  vicinity  the  last  two  years,  caused  by  what  they  call  the 
clover  root  worm.  I  shall  continue  experimenting  with  the  Crimson  clover  until  posi- 
tive that  it  is  going  to  be  a  total  failure  for  this  part  of  the  state. 

Melvin  £1  Chandler,  Greenville,  Montcalm  Co.,  May  4: 

I  bought  four  pounds  of  Crimson  clover  seed  of  Mr.  E.  G.  Packard  of  Dover,  Dela- 
ware, last  June  and  sowed  part  of  it  the  23d  of  June  on  about  two  square  rods  of  grav- 
elly soil  that  had  been  a  hog  yard  the  year  before.  We  had  a  shower  the  night  after  it 
was  sown  and  it  came  up  in  three  days.  From  that  time  until  September  it  was  so 
dry  that  the  clover  simply  lived  and  the  "  pusley  "  and  pigweeds  made  it  hard  work  to 
do  that.  When  the  fall  rains  came  the  clover  commenced  to  grow  and  there  were  one 
or  two  blossom  heads  when  the  ground  froze.  It  seemed  to  have  wintered  all  right  in 
March  when  the  snow  melted  off;  then  it  froze  up  hard,  after  which  more  snow  came 
and  when  this  went  off  it  still  seemed  ail  right,  but  by  the  15th  of  April  the  most  of  it 
was  dead.  What  is  left  is  growing,  but  is  not  as  far  advanced  as  common  clover.  On 
Sept  8  I  sowed  half  of  what  seed  I  had  left  on  heavy  ground  with  rye  that  I  intended 
to  plow  under.  It  came  up  nicely  and  looked  all  right  in  the  early  spring  but  is  now 
dead.  There  was  very  little  snow  on  it  ail  winter  and  most  of  the  time  none  at  all.  On 
Sept.  20  I  sowed  the  remaining  seed  on  some  sandy  ground,  also  with  rye.  The  clover 
grew  faster  here  than  on  the  clay  and  went  into  winter  in  better  shape.  This  piece 
was  covered  with  snow  the  entire  winter  and  is  now  alive  and  growing,  though  suffer- 
ing for  want  of  rain. 
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S.  S.  Bailey,  East  Paris,  Kent  Co.,  May  17: 

I  sowed  last  fall,  Sept.  8  to  11,  several  patches  of  Crimson  clover  with  seed  from 
A.  N.  Brown,  Wyoming,  Delaware.  A  part  was  in  a  peach,  orchard  on  both  sand  and 
clay,  the  seed  being  dragged  in  on  ground  that  had  had  no  previous  preparation.  I 
also  sowed  some  on  a  piece  of  low  ground  which  had  been  seeded  to  red  clover  in  the 
spring  but  which  had  made  a  poor  catch.  This  was  also  dragged  in,  though  the  drag- 
ging did  not  show  much,  the  ground  being  dry  and  hard.  Considerable  Crimson  clover 
now  shows  among  the  other  clover  and  will  help  materially  where  the  common  clover 
was  thin.  In  the  peach  orchard  where  it  got  a  good  catch  the  Crimson  clover  is  now 
about  one  foot  high  and  has  been  in  blossom  about  ten  days— a  very  pretty  sight  too. 
This  is  on  light  sandy  land  facing  the  south.  I  think  this  clover  passed  the  winter  as 
well  as  common  clover;  can  see  no  difference.  On  heavy  clay  it  did  not  get  sufficient 
hold  to  stand  heaving,  but  I  think  common  clover  sown  at  the  same  time  would  have 
shown  the  same  result.  Such  has  been  my  experience  on  heavy  clay.  I  believe  that 
on  sandy  lands,  especially  those  in  the  northern  part  of  the  state  which  are  usually 
covered  with  snow  till  late  in  spring,  this  clover,  sown  early  enough  to  get  a  good  start 
in  the  fall,  will  be  of  great  value. 

W.  P.  Nellist,  Ada,  Kent  Con  May  18: 

The  twenty  pounds  of  Crimson  clover  seed  I  purchased  of  Mr.  Bancroft  was  sown 
during  the  last  days  of  August  in  about  two  acres  of  corn,  but  on  account  of  drouth  it 
did  not  come  up  until  October.  The  land  is  rolling  and  sandy.  The  clover  made  a  fair 
growth  and  went  into  the  winter  looking  fairly  well.  It  winter-killed  in  exposed  places 
but  where  the  snow  remained  on  it  came  through  all  right  and  is  now  in  blossom.  I 
shall  plow  under  what  I  have  and  try  it  again  this  fall. 

L.  G.  Townsend,  Ionia,  Ionia  Ox9  April  10: 

We  put  in  about  six  acres  of  land  to  Crimson  clover  last  year.  We  sowed  about  the 
last  of  August.  Have  not  the  exact  date  at  hand  but  it  was  just  after  our  first  good 
rain.  It  came  up  and  made  a  good  stand — grew  a  long  root,  and  while  we  thought  we 
were  a  little  late  in  getting  it  in  we  were  well  satisfied  with  its  appearance  when  cold 
weather  set  in.  The  land  is  a  sandy  loam  with  a  very  little  low  land  next  to  a  small 
u  cat  hole  "  or  swamp  in  the  center.  This  low  land  is  about  all  there  is  of  it  this  soring. 
All  the  rest  seems  dead.  As  we  have  left  about  enough  seed  to  sow  this  piece  again  we 
will  put  it  into  spring  rye  for  pasture  and  plow  it  under  in  July  or  the  first  of  August 


Agricultural  College,  Ingham  Co.: 

On  the  College  farm  last  year  four  plots  of  about  one-fourth  acre  each  were  sown  at 
successive  dates  during  September,  the  first  sowing  being  on  September  4.  immediately 
after  the  first  fall  rain.  This  plot  was  sown  on  a  sandy  hillside  sloping  to  the  south 
and  extended  down  on  a  piece  of  bottom  land  of  heavy  soil.  The  plants  started  well 
and  made  a  growth  of  about  two  inches  by  winter.  When  the  snow  disappeared,  the 
last  of  February,  the  clover  was  green  and  apparently  uninjured  on  the  sandy  hillside 
but  all  dead  on  the  flat.  During  March  that  upon  the  hillside  also  disappeared,  save  a 
few  feeble  plants.  The  next  plot  was  sown  September  7  in  standing  corn  on  a  level 
piece  of  very  light  sand  which  had  borne  its  first  crop  the  year  previous.  It  consisted 
of  a  strip  two  rods  wide  on  the  west  side  of  a  field  and  was  protected  on  the  west  by  a 
grove  of  timber  and  by  a  rail  fence.  These  obstructions  caused  the  snow  to  lie  in 
drifts  upon  the  clover  nearly  all  winter  and  well  into  the  spring.  When  the  drifts 
disappeared  late  in  March  the  clover  was  in  good  condition,  and  with  the  exception  of 
one  wet  spot  and  a  few  scattering  plants  in  exposed  places  it  came  forward  and  made 
a  satisfactory  growth.  It  did  not  grow  as  large  however  as  a  field  of  red  clover  adjoin- 
ing but  came  on  much  earlier,  a  few  blossom  heads  appearing  as  early  as  the  10th  of 
May.  It  was  cut  for  seed,  fully  ripe,  June  28. 

On  September  18  the  last  sowings  were  made,  one  plot  on  rolling  land,  mostly  sand, 
the  other  on  level,  loamy  upland.  These  plots  made  but  little  growth  in  the  autumn 
and  when  the  snow  disappeared  in  the  spring  all  the  plants  were  dead.  In  the  botani- 
cal garden  two  small  plots  were  sown,  one  early  in  the  summer,  the  other  in  September. 
The  first  planting  made  a  very  thick,  vigorous  growth  and  showed  a  few  blossoms  when 
snow  came.  When  the  snow  disappeared  in  tne  spring  these  plants  contained  a  little 
life  but  were  soon  afterward  all  dead.  The  small  plants,  sown  late,  came  through  all 
right.  The  location  was  a  protected  valley  and  the  soil  a  black  sand,  moist  but  well 
drained,  and  heavily  fertilized.  The  following  clovers  sown  at  the  same  time  as  the 
first  of  these  plots  of  Crimson  clover  and  growing  close  by  on  the  same  kind  of  soil  had 
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also  made  a  vigorous  growth  the  previous  autumn,  none  of  them  however  quite  equal 
to  the  Crimson  clover:  Red  clover,  Alsike  clover,  White  clover  and  Black  medic 
(Medicago  lupulina).   All  these  passed  the  winter  uninjured. 

The  following  reports  from  several  counties  in  this  State  are  slightly 
condensed  from  the  files  of  the  Rural  New  Yorker  for  April  and  May 
of  this  year: 


Crimson  clover  sown  in  or  before  the  first  week  in  September  generally  made  a  good 
stand  and  went  into  the  winter  promising  well.  In  exposed  places  the  March  weather 
froze  it  out;  generally  it  passed  through  the  severe  winter  fairly  well  and  was  green  in 
the  spring.  But  owing  to  the  extremely  dry  spring  it  has  made  very  little  growth  and 
at  this  writing,  May  13,  is  only  about  six  inches  high,  and  the  heads  are  not  much 
larger  than  beans.  I  intend  to  leave  a  part  sown  in  corn  stubble  and  see  what  it  will 
amount  to  by  June  10.  Where  it  was  sown  in  rich  ground  it  made  the  best  stand  and 
stood  the  winter  best.  In  a  young  peach  orchard,  liberally  fertilized  with  bone  meal 
and  potash  about  the  trees,  the  stand  of  the  clover  showed  very  distinctly  where  the 
fertilizer  was  sown. 

Van  Buren: 

I  sowed  a  field  of  tomatoes  with  Crimson  clover  the  last  of  September.  On  account 
of  the  vines  there  could  be  no  preparation  of  the  soil  and  of  course  much  seed  was  lost. 
Still,  considerable  germinated  and  is  now  (May  13)  growing  finely,  six  to  ten  inches 
high.  It  did  not  winter-kill.  The  land  is  a  heavy  clay  loam  and  the  small  plants  did 
not  heave  outQl  shall  seed  another  piece  this  fall. 


I  sowed  four  acres  of  orchard  September  5.  The  plants  are  very  uneven  in  size  and 
in  patches  it  has  not  yet  come  up.  In  the  low  places  where  snow  covered  the  ground 
it  seemed  to  do  the  beet.  From  my  experience  so  far  I  am  not  discouraged.  I  shall 
sow  it  again  next  fall  but  will  use  potash  and.  bone  dust  Those  plants  which  had  a 
good  start  in  the  fall  did  well. 


Sowed  September  26  in  both  apple  and  peach  orchards.  It  made  very  little  growth 
in  the  fall  owing  to  the  dry  weather.  The  winter  was  favorable,  as  we  had  plenty  ol 
snow.  While  I  cannot  say  that  it  is  asuccesejhere  I  have  a  fairly  good  stand  in  places. 


On  September  5, 1  sowed  one  and  one-quarter  pounds  of  seed  on  about  five  square  rods 
of  sandy  loam  about  ten  miles  west  of  Grand  Rapids.  It  came  through  the  winter  ail 
right  until  March  1,  soon  after  which  a  thaw  took  the  snow  off  from  an  elevated  part  of 
the  plot.  About  March  15  cold  weather,  two  degrees.,  below  zero,  killed  all  the  clover 
on  this  part;  the  rest  came  on  all  right 

Grand  Traverse: 

j.  sowed  one  peck  of  seed,  part  on  sandy  soil,  part  on  clay.  That  on  the  light  soil 
seemed  to  do  beet.  '  On  the  clay  it  came  up  all  right  but  made  less  growth  and  an 
occasional  plant  winter-killed.  I  see  no  reason  why  there  should  not  be  a  crop.  I  had 
three  acres  of  medium  clover  near  by  on  heavy  soil  which  appears  to  be  nearly  alt 
killed. 


It  will  be  noticed  that  only  one  or  two  of  the  above  trials  was  entirely 
successful.  Still,  some  of  the  others  came  so  near  being  satisfactory  that 
many  persons  will  be  inclined  to  give  this  clover  further  trial.  The  ques- 
tion therefore  arises  do  these  teste  indicate  the  probable  result  of  future 
efforts  to  grow  Crimson  clover  in  this  state?  Reports  from  forty  growers 
in  seventeen  counties  are  perhaps  not  as  many  as  could  be  desired  for  a 
basis  of  an  opinion;  still  they  have  considerable  value.   The  past  winter. 


Berrien: 


Van  Buren: 


Allegan: 


Ottawa: 
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on  the  whole,  must  be  considered  to  have  been  favorable  for  this  crop. 
The  ground  was  bare  of  snow  over  much  of  the  lower  peninsula  longer 
than  usual  during  the  first  half  of  the  winter,  but  there  was  not  the  ordin- 
ary amount  of  alternate  freezing  and  thawing,  while  during  the  latter  part 
of  winter  there  was  a  continual  covering  of  snow  over  most  of  the  state. 
March  was  of  about  its  usual  character.  Wheat  wintered  well  considering 
its  generally  poor  condition  in  the  fall.  Many  of  the  sowings  of  Crimson 
clover  appeared  to  pass  the  winter  successfully  only  to  be  killed  by  the 
freezing  and  thawing  of  early  spring.  Still  I  do  not  see  how  better  results 
can  be  expected  under  ordinary  circumstances  in  the  future.  Soil,  exposure, 
and  location  in  the  state  had,  as  they  must  always  have,  their  influence  on 
the  result  The  western  and  northern  counties  were  favored  this  year  as 
usual,  with  a  heavier  and  more  permanent  covering  of  snow  than  other 
sections  of  the  state.  On  sandy  soil  and  rolling  land  the  clover  did  the 
best,  except  where  the  soil  was  too  dry  or  where  the  snow  blew  off.  There 
was  in  some  instances  a  failure  to  get  a  good  stand  owing  to  dry  weather, 
and  in  many  cases  the  growth  when  winter  set  in  was  less  than  was  desire- 
able.  Late  summer  drouths  are  to  be  expected  over  much  of  this  state, 
which  must  in  the  future  often  prevent  as  successful  summer  and  autumn 
seeding  as  can  be  secured  in  some  other  parts  of  the  country.  Last  autumn, 
however,  was  unusually  dry  and  therefore  a  better  growth  before  winter 
may  generally  be  expected  than  was  obtained  last  season. 

Much  has  been  written  on  the  preparation  of  the  land  for  this  crop  to 
insure  its  safely  passing  the  winter.  In  England  where  this  clover  is 
grown  with  some  difficulty  it  is  said  to  winter-kill  if  sown  on  newly  plowed 
land  but  to  pass  the  winter  uninjured  if  merely  harrowed  in  on  stubble. 
The  source  of  the  seed  is  also  supposed  to  affect  the  hardiness  of  this 
clover,  but  I  know  of  no  experiment  to  show  how  much  this  effect  mav  be. 
American  seed  is  generally  considered  the  besi  for  this  country  and  was 
used  in  nearly  all  of  the  trials  above  recorded.  Foreign  seed  is  cheaper 
and  is  sold  by  some  of  our  seedsmen. 

Crimson  clover  is  apparently  less  hardy  than  common  red  clover, 
though  there  appears  a  difference  of  opinion  on  this  point  Its  success  or 
failure  however  does  not  rest  on  that  fact  alone.  Bed  clover  is  sown  in 
the  spring  over  most  of  this  state,  and  has  time  to  become  well  established 
before  winter,  while  Crimson  clover  to  succeed  must  be  sown  in  the  fall  or 
summer.  A  moderate  development  in  autumn,  probably  two  to  three 
inches  in  most  localities,  seems  most  favorable  to  its  passing  the  winter, 
though  a  smaller  growth  will  winter  safely  where  covered  with  snow. 
Plants,  however,  which  are  small  in  the  fall  do  not  attain  a  full  develop- 
ment in  our  climate  but  run  rapidly  to  seed  in  the  spring  with  a  single  or 
but  few  stalks.  Judging  mainly  from  the  experience  of  the  past  season,  it 
seems  probable  that  over  most  of  the  lower  peninsula  of  Michigan,  Crimson 
clover  will  not  prove  to  be  a  satisfactory  crop  though  for  certain  locations, 
particularly  along  the  western  part  of  the  state,  it  seems  worthy  of  further 
trial.  Under  ordinary  circumstances  a  smaller  growth  is  to  be  expected 
here  than  in  warmer  climates. 
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CLOVER  SOWN  EVERY  MONTH  IN  THE  YEAH. 


In  March,  1894,  twelve  plots,  each  one  rod  wide  by  eight  rods  long,  were 
laid  off  to  be  sown  to  common  red  clover,  one  plot  each  succeeding  month. 
At  the  same  time  an  equal  number  of  packages  of  seed  were  prepared,  one 
for  each  plot,  weighed  out  at  the  rate  of  twelve  pounds  per  acre.  Six  of 
the  plots,  which  were  not  to  be  seeded  until  after  the  growing  season,  were 
in  June  sown  to  German  millet,  each  pf  the  remaining  plots  being  kept 
clean  by  cultivation  until  the  clover  seed  was  sown.  The  seeding  was 
done  in  each  case  during  the  last  ten  days  of  the  month.  On  the  plots 
sown  from  March  to  October  inclusive  the  seed  was  covered  by  a  harrow 
or  a  fine  toothed  cultivator;  during  the  four  remaining  months,  in  which  the 
soil  was  more  or  less  frozen,  the  seed  was  left  without  covering. 

Following  are  notes  taken  at  time  of  sowing  and  at  successive  periods  of 
growth: 


Month. 


March.. 
April... 
May.... 
Jane._ 


Jnly. 


Aniwt. 


September. 

October..... 
November  .. 

December.. 
January.... 

Jebroary... 


Noteeat 
feeding  time. 


8oildry. 
Bather  wet. 
Somewhat  dry. 


Dry  and  hot.  Soil 
lumpy. 


Sown  after  a  light 
rain. 


Very  o^y. 


Cultivated  in  on 
millet  stubble. 


Cultivated  in  on 
millet  etnbble. 


Bare  frozen  ground, 


Bare  froeen  ground. 

About  two  inches 
of  snow. 


Surface  mud,  but 
frozen  beneath. 


Condition  November  6, 1891. 


Stand  good ;  too  thick  in  a  few 


Nearly  as  good  a  growth  and  stand 
as  the  March  plot. 

A  uniform  but  thin  stand.  Plants 
vigorous. 

A  small  area  thinly  set  with  large 
vigorous  plants.  Most  of  the 
plot  bare,  eave  for  scattering 
plante  which  have  come  up  since 
the  fall  rains. 

A  rather  thin  stand  of  plants 
which  have  come  up  since  the 
fall  rains. 


A  good  stand  of  plants  which  are 
of  the  same  else  or  a  little  larger 
than  on  the  July  plot,  having 
two  or  three  rough  leaves. 


A  very  thick  stand  of  plants  still 
in  the  eeed  leaf. 


No  plante  above  the  surface,  but 
the  seed  well  sprouted  and 
nearly  up. 


Condition  April  80, 1896. 


Wintered  without  injury. 

Practically  equal  to  the  March 
thin! 


plot;  < 


i  spot. 


Bather  thin  and  weedy, 
half  a  full  stand. 


About 


Plot  all  bare  except  a  few  good 
plants  in  one  locality. 


Nearly  bare.  The  poorest  plot  of 
all.  Contains  a  few  stunted 
plants  which  seem  to  have  oome 
up  this  spring.  Some  small 
plants  of  timothy, 

A  very  few  feeble  plante  which 
have  wintered  over,  and  now 
and  then  one  which  has  come 
up  this  spring.  Plot  conspicu- 
ous for  about  half  a  stand  of 
vigorous  timothy  plants  from 
volunteer  eeed. 

Scattering  plante,  all  of  which 
have  started  this  spring.  Also 
a  good  sprinkling  of  small  vol- 
unteer timothy. 

Clover  about  the  same  as  on  the 
September  plot— lees  than  one- 
fourth  of  a  stand. 

About  equal  to  the  October  plot 
but  more  spotted.  The  eeed 
coming  up  chiefly  in  sheltered 
places  along  the  millet  stubble. 

A  good  stand. 

A  poor  stand,  the  few  plante  com- 
ing mainly  from  cracks  in  the 

A  good  stand,  equal  to  that  of 
December,  but  plante  more  con- 
fined to  the  cracks  in  the  soil. 
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It  will  be  noticed  that  the  only  months  which  gave  a  good  seeding  were 
February,  March,  April  and  December.  A  gradual  falling  off  appears  in 
the  stand  obtained  from  March  to  June,  1894,  though  the  April  sowing  did 
nearly  as  well  as  that  of  March.  Bain  was  abundant  in  April  and  the 
most  of  May  of  that  year.  All  the  clover  which  started  before  July  made 
strong,  vigorous  plants  which  wintered  safely.  The  July  .seeding  failed  to 
come  up  until  the  fall  rains  began  and  its  plants,  together  with  those  from  the 
August,  September  and  October  seedings  were  too  small  to  pass  the  winter. 
Why  the  January  seeding  nearly  failed  and  that  of  December  was  so  suc- 
cessful does  not  appear.  The  results  on  the  whole  support  the  general 
practice  in  this  locality  of  sowing  clover  seed  in  late  winter  or  early  spring. 


THE  COMMON  NAMES  OF  THE  CLOVERS. 

The  name  "  clover "  properly  applies  to  the  genus  Trifolium,  but  in 
popular  use  it  has  been  given  to  a  wide  variety  of  plants.  The  following 
list  contains  most  of  the  common  names  in  the  English,  German  and 
French  languages  which  are  applied  to  plants  sometimes  or  generally 
called  clovers.  The  names  from  the  German  and  French  are  generally 
translated.  The  list  is  arranged  alphabetically  by  the  common  names,  all 
those  pertaining  to  a  given  species  being  also  brought  together  under  the 
name  most  used,  or  which  is  here  adopted  as  the  standard.  See,  for 
example,  "  Alfalfa."  A  supplemental  list  is  given  arranged  by  genera  and 
species.  In  preparing  these  lists  I  have  received  valuable  assistance  from 
my  colleague,  Prof.  0.  F.  Wheeler. 

Alexandrine  Cloveb.  Trifolium  Alexandrinum.  See  Egyptian 
-Clover. 

Alfalfa.  Medicago  sativa.  Lucerne ;  French  Lucerne ;  French  Clover, 
in  part;  Mexican  Clover,  in  part;  Lucerne  Clover;  Lucerne  Medicago; 
Alfalfa  Clover;  Chilian  Clover;  Brazilian  Clover;  Styrian  Clover?  Sain- 
foin, erroneously;  Spanish  Trefoil;  Purple  Medick;  Manured  Medick; 
Cultivated  Medicago;  Medick.  Persian,  Isfist;  Qreek,  Medicai;  Latin, 
Medica,  Herba  Medica;  Italian,  Herba  Spagna;  Spanish,  Melgaor  Meilga, 
also  (from  the  Arabic),  Alfafa,  Alfasafat,  Alfalfa;  French,  La  Lucerne; 
German,  Lucerne,  Common  Fodder  Snail  Clover,  Blue  Snail  Clover, 
Branching  Clover,  Stem  Clover,  Monthly  Clover,  Horned  Clover  inpart, 
Perennial  Clover,  Blue  Perennial  Clover,  Burgundy  Clover,  Welsh 
Clover  in  part,  Sicilian  Clover. 

The  name  Alfalfa,  by  which  this  species  is  now  generally  known  in  the 
United  States,  came  into  use  in  1853  at  the  time  this  forage  plant  was 
introduced  into  California  from  Chili,  where  it  had  been  grown  under  this 
Spanish  name.  Previous  to  that  time  Alfalfa  was  but  little  grown  in  this 
-country  and  was  generally  known  under  its  French  name,  Lucerne. 

Alfilaria.  Er odium  cicutarium.  Storksbill;  Pin  Clover;  Pin  Grass; 
Pin  Weed;  Filaria;  Filaree.  Its  Spanish  name  Alfllerilla,  from  which 
most  of  its  common  English  names  are  derived,  signifies  a  pin. 

Alpine  Clover.    Trifolium  alpinum. 
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Alsace  Clover.  Trifolium  hybridum.  Probably  a  corruption  of 
**  Alsike  Clover"  which  see. 

Alsike  Clover.  Trifolium  hybridum.  Swedish  Clover ;  White  Swedish 
Clover;  Giant  White  Clover;  Hybrid  Clover;  Perennial  Hybrid  Clover; 
Bastard  Clover;  Elegant  Clover.  The  name  Alsike  is  derived  from  a 
parish  and  village  of  that  name  in  Sweden,  where  this  species  was  cultivated 
at  an  early  day. 

Alsyke  Clover.  Trifolium  hybridum.  A  rare  spelling.  See  Alsike 
Clover. 

Arabian  Snatl  Clover.  Medicago  macidata.  A  German  name.  See 
Spotted  Medick. 

Asperset.    Onobrychis  saliva.    See  Sainfoin. 

Balsam  Clover.  Melilotus  cceruleus.  Blue  Stone  Clover;  Honey 
Clover;  Blue  Honey  Clover;  Bee  Clover;  Cheese  Clover;  Schabzieger 
Clover;  Sweet  Trefoil,  Sevenseed,  Musk  Clover,  Blue  Melilot  Trefoil — all 
German  names. 

Barbary  Buttons.   Medicago  scutellata.   See  Snails. 

Bastard  Clover.    Trifolium  hybridum.   See  Alsike  Clover. 

Bastard  Lupine.    Trifolium  Lupinaster. 

Bastard  Luzerne.   Medicago  media    See  Sand  Luzerne. 

Bastard  Pod  Clover.    Trifolium  hybridum.   See  Alsike  Clover. 

Bee  Clover.  Melilotus  coeruleus  and  Trifolium  repens.  See  Balsam 
Clover  and  White  Clover. 

Bersin  Clover.    Trifolium  Alexandrinum.   See  Egyptian  Clover. 

Bird's  Foot.    Ornithopus  sativus.   See  Serradella. 

Bird's  Foot  Clover.   See  Bird's  Foot  Trefoil. 

Bird's  Foot  Trefoil.  The  genus  Lotus,  especially  Lotus  corniculatus; 
Yellow  Trefoil;  Sweet  Trefoil;  Horned  Clover;  Cat-in-Clover;  JFV.Lotier; 
<7er.f  Common  Horn  Clover,  Horned  Pod  Clover  and  Umbelled  Clover. 

Bituminous  Clover.  Psoralea  bituminosa  Treacle  Clover;  Garden 
Clover. 

Black  Medick.  1.  Medicago  lupulina.  In  Great  Britain:  Hop  Clover 
in  part,  Yellow  Clover  in  part,  Nonsuch,  Black  Nonsuch,  Black 
Grass,  Shamrock  (by  substitution.  See  White  Clover.)  In  France: 
Lupuline,  Minette,  Minette  Dor 6e,  Little  Field  Melilot  and  Yellow  Luzerne. 
In  Germany:  Hop  Snail  Clover,  Little  Yellow  Snail  Clover,  Wolf  Clover, 
Little  Bristly  Clover,  and  frequently  but  erroneously,  Hop  Clover. 
2.  (Erroneously)  Medicago  maculata.  (New  Zealand  Ag.  Rep.,  1894.) 
See  spotted  Medick  and  Black  Nonsuch. 

Black  Nonsuch.  Trifolium  procumbens.  This  is  the  Black  Nonsuch 
of  the  Norfolk  farmers  (Loudon,  1831).  Miller  (1884)  calls  Medicago 
lupulina  Black  Nonsuch.   See  Hop  Clover  and  Nonsuch. 

Bladder  Clover.    Trifolium  fragiferum.    See  Strawberry  Clover. 

Bladder-Podded  Clover.    Trifolium  spumosum. 

Blood  Clover.  Trifolium  incarnatum.  A  German  name.  See 
Crimson  Clover. 

Blue  Honey  Clover.   Melilotus  co&ruleus.   See  Balsam  Clover. 

Blue  Melilot  Trefoil.   Melilotus  coeruleus,   See  Balsam  Clover. 

Blue  Perennial  Clover.   Medicago  sativa.   See  Alfalfa. 

Blue  Stone  Clover.   Melilotus  co&ruleus.   See  Balsam  Clover. 

Boccone's  Clover.    Trifolium  Bocconi. 

Bokhara  Clover.  Melilotus  alba  A  name  frequently  applied  to  this 
species  from  its  being  largely  exported  from  the  khanat^gid  city  of 
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Bokhara,  in  central  Asia.  There  are  several  variations  in  the  spelling;  of 
this  name.   See  Sweet  Clover.    Compare  White  Bokhara  Clover. 

Bourgoyne.  Onobrychis  sativa  A  name  sometimes  applied  to  this 
species  in  France.   See  Sainfoin. 

Brabant  Clover.  Trifolium  pratense.  (Brabant  now  forms  a  part  of 
Belgium.)   See  Red  Clover. 

Branching  Cloveb.   Medicago  sativa    A  German  name.   See  Alfalfa. 

Brazilian  Clover.  Medicago  saliva.  One  of  the  names  applied  to 
this  species  upon  its  introduction  into  California  from  South  America. 
See  Alfalfa. 

Breast  Clover.  Anthyllis  Vulneraria   See  Wound- wort 
Bristly-Haired  Snail  Clover.   Medicago  hispida. 
Bristly  Head.    Onobrychis  saliva.   A  German  name.   See  Sainfoin. 
Broad  Clover.   See  Broad-Leaved  Clover. 

Broad-Leaved  Clover.  Trifolium  praiense.  The  prevailing  name  in 
England  for  this  species  tinder  cultivation.   See  Red  Clover. 

Brown  Clover,  1.  Trifolium  badium,  Schreb.  The  ordinary  name 
for  this  species  in  England.  Called  in  Germany  Chestnut-Brown  Clover. 
2.  Applied  in  France  to  Trifolium  procumbens.   See  Hop  Clover. 

Buffalo  Clover.  1.  Trifolium  reftexum.  Properly  so  called.  2. 
Trifolium  stoloniferum.  (Eaton  &  Wright;  N.  Am.  Bot,  1840.)  More 
often  and  properly  called  Running  BuflFalo  Clover,  which  see.  3.  Astra- 
galus caryocarpus.   So  called  in  South  Dakota.    (C.  F.  Wheeler.) 

Burr  Clover.  Medicago  denticulata.  The  usual  name  for  this  species 
in  California,  where  it  is  now  quite  extensively  grown;  Medick  Clover; 
Medic  Burr;  Toothed  Medick.  z.  Medicago  maeulata  Erroneously  so 
called  in  the  Southern  States  from  its  resemblance  to  the  above  species. 
See  Spotted  Medick. 

Burgundy  Clover.   Medicago  sativa.   A  German  name.   See  Alfalfa. 

Bush  Clover.  1.  Lespedeza  striata.  (Flint,  Grasses  and  Forage 
Plants,  1888.)  See  Japan  Clover.  2.  Lespedeza  frutescens.  (Exp. 
Station  Hand-Book,  1893.)  3.  An  American  name  for  Lespedeza. 
Lindley  &  Moore,  Treasury  of  Botany.)  4.  The  genus  Hedysarum 
and  Lespedeza]  (Eaton  &  Wright,  N.  Am.  Bot.,  1840.) 

Cabul  Clover.   Melilotus  alba   See  Sweet  Clover. 

California  Clover.  Medicago  maeulata.  This  name,  which  is  used 
in  the  Southern  States,  is  a  misnomer,  as  the  plant  is  seldom  grown  in 
California,  though  a  species  closely  resembling  it  (M.  denticulataj)  is  well 
known  there.    See  Spotted  Medick. 

Calvary  Clover.   See  Clover  of  Calvary. 

Canada  Bush  Clover.   Hedysarum  Canadense. 

Carnation  Clover.  Trifolium  incarnatum.  A  name  occasionally 
applied  to  this  species,  chiefly  in  England.   See  Crimson  Clover. 

Carolina  Clover.    Trifolium  Carolinianum. 

Castor  Clover.   Menyanthes  trifoliata.   See  Swamp  Clover. 

Cat  Clover.  1.  Anthyllis  Vulneraria  See  Wound-wort.  2.  Tri- 
folium arvense.    See  Rabbit  Foot  Clover.    Compare  Yellow  Cat  Clover. 

Caterpillars.   Scorpiurus  vermiculatus. 

Cheese  Clover.   Medicago  coeruleus.   See  Balsam  Clover. 

Chilian  Clover.  Medicago  sativa.  So  called  upon  its  introduction  in 
1853  into  California  from  Chili,  where  it  had  been  extensively  cultivated. 
See  Alfalfa. 
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Cloveb  of  Calvaby.  Medicago  Echinus.  Herb  sanguinalis;  Sea-egg 
Clover.  It  received  its  name  from  its  pods,  which  when  uncoiled  resemble 
a  crown  of  thorns. 

Cloveb  op  Roussillon.    Trifolium  incarnatum.   One  of  its  names  in 
France.   See  Crimson  Glover. 
Cloveb  Tbefoil.    Trifolium  medium.   See  Mammoth  Clover. 
Clustbbed  Cloveb.    Trifolium  glomeratum. 

Cockshead.  Onobryehis  sativa.-  An  English  and  German  name.  See 
Sainfoin.  The  Cock's  Head  of  the  West  Indies,  however,  is  Desmodium 
iortuosum. 

Common  Cloveb.  1.  Trifolium  pratense.  See  Red  Clover.  2.  Trifo- 
lium  repens  (Miller,  Diet,  of  Eng.   Names  of  PI.).   See  White  Clover. 

Common  Red  Cloveb.    Trifolium  pratense.   See  Red  Clover. 

Cow  Cloveb.  Peter  Henderson  states  in  his  Hand  Book  of  Grasses, 
1875,  p.  80,  that  the  American  grown  mammoth  clover,  known  in  this 
country  as  Trifolium  medium,  was  sent  to  England  at  an  early  day  as  the 
"Large  American  or  Cow  Clover."   See  Cow  Grass. 

Cow  Gbass.  Some  confusion  exists  in  regard  to  the  nse  of  this  name. 
It  appears  formerly  to  have  been  applied  to  Trifolium  medium  (Loudon, 
1831),  or  the  variety  so  called,  bnt  for  the  last  forty  years  or  more  it  has 
nearly  always  been  used  in  England  for  the  form  called  Trifolium  pratense 
pererme.    See  Red  Clover.  Mammoth  Clover  and  Perennial  Red  Clover. 

Creeping  Bush  Cloveb.   Lespedeza  repens. 

Creeping  Cloveb.    Trifolium  repens.   See  White  Clover. 

Creeping  Tbefoil.    Trifolium  repens.   See  White  Clover. 

Crimson  Cloveb.  Trifolium  incarnaium.  Scarlet  Clover,  German 
Clover,  German  Mammoth  Clover,  Italian  Clover,  German,  Inkarnatklee 

i Incarnate  Clover),  French  Clover  in  part,  Egyptian  Clover  in  part. 
Hut  Klee  (Blood  Clover)  and  Pleisch-rother  Klee  (Flesh  Colored  Clover). 
French,  Trefle  de  Ronssillon,  Trefle  Incarnat  and  Farouche.  Several 
varieties  differing  in  vigor,  time  of  maturity  and  color  are  known. 
Cultivated  Medioago.   Medicago  saliva.   See  Alfalfa. 
Dog  Cloveb.   Melilotus  officinalis.   So  called  in  France.   See  Yellow 
Sweet  Clover. 

Dutch  Cloveb.  Trifolium  repens.  The  usual  name  for  this  species  in 
England — so  called  from  being  extensively  grown  in  Holland.  See  White 
Clover. 

Eably  Cloveb.    Trifolium  pratense.   See  Red  Clover. 

Egyptian  Cloveb.  1.  Trifolium  incarnattim.  Occasionally  so  called 
in  the  United  States  from  its  seed  being  imported  from  Egypt  See 
Crimson  Clover.  2.  Trifolium  Alexandrinum.  Known  also  as  Alexandrine 
and  Bersin  Clover  (Arabia  bersym  or  berzun).  (DeCandolle,  Orig.  Cult. 
PL,  p.  107.) 

Elegant  Cloveb.  Trifolium  hybridum.  See  Alsike  Clover.  (This 
species  was  once  known  as  Trifolium  elegans,  Rehb.) 

English  Cloveb.    Trifolium  pratense.   See  Red  Clover. 

Espabcette.    Onobryehis  sativa.   See  Sainfoin. 

Espabcette  Cloveb  (rare).    Onobryehis  sativa.   See  Sainfoin. 

Espabsette.    (German  spelling)  Onobryehis  sativa.   See  Sainfoin. 

Fabouohe.    Trifolium  incarnatum.   A  name  frequently  applied  to  this 
species  in  France.   See  Crimson  Clover. 
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Fenugreek.   Trigonella  fcdnum-grcecum.  Known  in  Germany  as  Buck- 
horn  Clover,  Cow  Eforn,  Goat's  Horn,  Sevenseed  (see  also  Balsam  Clover) 
and  Greek  Hay.   DeCandolle,  in  his  Origin  of  Cultivated  Plants,  applies 
the  name  Trigonel  to  this  species. 
Fever  Cloveb.   Menyanthes  trifoliata.   See  Swamp  Clover. 
Field  Clover.    Trifolium  arvense.   See  Babbit  Foot  Clover.  Also 


Medick)  and  sometimes  to  Trifolium  repena  (see  White  Clover). 

Field  Trifolium.  (Darlington.)  Trifolium  arvense.  See  Rabbit 
Foot  Clover. 

Fib  Clover.   Anthyllis  Vulneraria.   See  Wound- wort 

Flesh  Colored  Clover.    Trifolium  incarnatum.   See  Crimson  Clover. 

Florida  Clover.  1.  Eichardsonia  scabra.  See  Mexican  Clover. 
2.  Desmodium  molle  (tortuosum)  Beggar  Weed.  (Fla.  Ex.  St,  B.  8.) 
See  Tick  Trefoil. 

Fodder  Clover.  Medicago  saiiva.   See  Alfalfa. 

Fodder  Snail  Clover.  Medicago  saiiva.  One  of  the  names  now  used 
in  Germany.   See  Alfalfa. 

Fox,  or  Fox  Tail,  Clover.    Trifolium  rubens.   See  Beddish  Clover. 

French  Clover.  1.  Medicago  sativa.  See  Alfalfa.  2.  Trifolium 
incarnatum.   See  Crimson  Clover. 

French  Honeysuckle.  Hedysarum  coronarium.  1.  Sulla;  Spanish 
Sainfoin;  Sainfoin  d  boquets;  Soola  Clover;  Maltese  Clover.  2.  In 
Germany,  Sainfoin (Onobrychis  sativa)  is  sometimes  called  French  Honey- 
suckle.   Compare  Honeysuckle. 

Garden  Clover.   Psoralea  bituminosa.   See  Bituminous  Clover. 

Gardner's  Clover.    Cytisus  sessilifolius. 

German  Clover.    Trifolium  incarnatum.   See  Crimson  Clover. 

German  Mammoth  Clover.  Trifolium  incarnatum.  A  name  now 
applied  to  a  variety  of  this  species  by  an  American  seedsman.  See  Crim- 
son Clover. 

Giant  Clover.  1.  Trifolium  medium.  See  Mammoth  Clover.  2. 
Melilotus  alba.  3.  M.  officinalis.  See  Sweet  Clover  and  Yellow  Sweet 
Clover.   Compare  Siberian  Giant  Clover  and  Giant  Melilot  Clover. 

Giant  Tnoarnat  Clover.  Trifolium  incarnatum.  A  name  applied  to 
a  variety  of  this  species  by  an  American  seedsman.    See  Crimson  Clover. 

Giant  Melilot  Clover.  Melilotus  officinalis.  See  Yellow  Sweet 
Clover. 

Giant  White  Clover.  Trifolium  hybridum.  (Henderson's  Hand 
Book  of  Grasses,  1875,  p.  94).   See  Alsike  Clover. 

Goat  Clover.   See  Beddish  Clover,  Goats'  Rue  and  Swamp  Clover. 

Goats'  Bue.   Galega  officinalis.   Goat  Clover,  Spotted  Clover. 

Golden  Clover.  1.  Trifolium  agrarium.  The  usual  name  for  this 
species  in  England,  where  it  is  also  sometimes  known  as  Yellow  Meadow 
Trefoil  and  Yellow  Hop  Clover.  See  Hop  Clover.  In  Germany  this 
species  is  called  Field  Clover,  Hop  Clover,  Yellow  Hop  Clover,  Yellow 
Clover,  Gold  Colored  Clover  and  Large  Golden  Clover.  2.  In  Germany 
the  name  Golden  Clover  is  applied  aJso  to  Trifolium  badium,  (Brown 
Clover),  T.procumbens  (Hop  Clover),  and  T.filiforme  (Suckling  Clover). 
See  Yellow  Clover. 

Gray  Clover.    Trifolium  arvense.   See  Babbit-foot  Clover. 
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Green  Clover/  Trifolium  medium.  A  German  name.  See  Mammoth 
Clover. 

Great  Clover.  Trifolium  pratense.  A  name  under  which  this  species 
was  known  upon  its  introduction  into  England  from  Flanders.  See  Bed 
Clover. 

Hair  Clover.  Trifolium  arvense.  A  German  name.  See  Babbit-foot 
Clover. 

Hairy  Bush  Clover.   Lespedeza  hirta.  (Killebrew.) 
Hard  Clover.    Trifolium  arvense.   See  Rabbit-foot  Clover. 
Hard  Trefoil.   Meliloius.   See  Stone  Clover. 

Hardy  Luzerne.  (Luzerne  Bnstique)  Medicago  media.  See  Sand 
Luzerne. 

Hare's  Head.   Onobrychis  sativa.   A  German  name.   See  Sainfoin. 

Hare's  Foot.    Trifolium  arvense.   See  Babbit-foot  Clover. 

Hare's  Foot  Clover.    Trifolium  arvense.   See  Babbit-foot  Clover. 

Hare's  Little  Paw.   Trifolium  arvense.   See  Babbit-foot  Clover. 

Hart's  Clover.  Meliloius  officinalis.  (Miller,  Diet,  of  Eng.  Names 
of  Plants.)    See  Yellow  Sweet  Clover. 

Heart  Clover.  1.  Medicago  polymorpha  (Gard.  Chron.,  1849,  p.  411). 
2.  Medicago  maculaia  (Miller,  Diet  of  Eng.  Names  of  PL,  1884).  See 
Spotted  Medick. 

Hemp  Clover.  Meliloius  alba,  M.  officinalis  and  M.  macrorrhizus. 
Bee  Sweet  Clover,  Yellow  Sweet  Clover  and  Large  Booted  Sweet  Clover. 

Herb  Sanguinalib.  Medicago  Echinus.  So  called  from  a  blood-red 
spot  in  the  center  of  each  leaflet.   See  Clover  of  Calvary. 

Honey  Clover.   Meliloius  cazruleus.   See  Balsam  Clover. 

Honeysuckle.  See  Honeysuckle  Clover,  French  Honeysuckle  and 
West  Indian  Honeysuckle. 

Honeysuckle  Clover.    Trifolium  repens.   See  White  Clover. 

Honeysuckle  Grass.  Trifolium  repens  (Philip  Miller,  1726).  See 
White  Clover.   Compare  French  Honeysuckle. 

Hop  Clover.  1.  Trifolium procumbens.  Though  this  is  "the  true  hop 
clover  of  the  botanist,  it  is  not  the  hop  trefoil  of  the  farmer,  which  belongs 
to  the  medics.  It  gets  the  name,  hop  clover,  from  the  peculiar  aspect,  like 
a  bunch  of  hops,  of  the  withered  head  of  flowers  which  remains  even  until 
the  seed  is  ripened.  This  plant  was  formerly  cultivated,  but  its  scanty 
and  innutritions  herbage  soon  brought  it  into  disfavor  and  caused  it  to  be 
superseded  by  Medicago  lupulina  whose  leaves  are  so  much  like  those  of 
the  Trifolium  procumbens  as  to  have  caused  the  transference  of  the  name" 
(Roland,  Management  of  Grass  Land,  London,  1881,  p.  143).  Lindley  and 
Moore  say  in  their  Treasury  of  Botany,  1866:  "The  hop  trefoil  of  the 
botanist  is  Trifolium  procumbens  but  the  hop  trefoil  of  the  farmer  is 
Medicago  lupulina*"  Trifolium  procumbens  is  also  called  Yellow  Clover, 
Shamrock  Clover,  Brown  Clover,  Lesser  Clover  and  Low  Hop  Clover.  2. 
Medicago  lupulina.  This  species  is  now  often  called  Hop  Clover  in 
Germany  and  apparently  by  most  English  farmers  as  above  stated.  See 
Black  Medick.  3.  Trifolium  agrarium  (Philip  Miller,  1726;  Am.  Agri- 
culturist, 1887,  p.  319;  Gray's  Manual,  1889).   See  Golden  Clover. 

Hop  Trefoil.   See  Hop  Clover. 

Horned  Clover.   1.  Lotus  corniculatus.    See  Bird's  Foot  Trefoil. 
2.  Medicago  sativa.   See  Alfalfa. 
Horned  Pod  Clover.   Lotus  corniculatus.   See  Bird's  Foot  Trefoil. 
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Horse  Oloveb.  Melilotus  alba,  officinalis  and  macrorrhizus.  See 
Sweet  Clover,  Yellow  Sweet  Clover  and  Large  Booted  Sweet  Clover. 

Hybbid  Cloveb.  Trifolium  hybridum.  This  species  was  erroneously 
supposed  by  Linnaeus,  by  whom  it  was  named,  to  be  a  hybrid  between 
Bed  clover  {Trifolium  pratense)  and  White  clover  (Trifolium  repens). 
This  supposition  still  prevails  to  some  extent,  and  the  name  Hybrid  Clover 
is  occasionally  applied  to  it  in  various  countries.   See  Alsike  Clover. 

Incabnate  Cloveb.    Trifolium  incarnatum.   See  Crimson  Clover. 

Ipecac  Weed.  Richardsonia  scabra.  (Fla.  Ex.  Station,  B.  8.)  See 
Mexican  Clover. 

Italian  Cloveb.    Trifolium  incarnatum.   See  Crimson  Clover. 

Japan  Cloveb.  Lespedeza  striata.  The  usual  name  for  this  species 
in  the  United  States.  It  was  first  introduced  however  from  China.  It  is 
sometimes  called  Sherman's  Clover,  as  it  came  into  prominence  in  the 
South  directly  after  "  Sherman's  march  to  the  sea,"  in  1864. 

June  Cloveb.  Trifolium  pratense.  A  name  often  applied  to  this 
species  in  the  United  States.   See  Bed  Clover. 

Kidney  Vetoh.   Anthyllis  Vulneraria.   See  Wound-wort. 
.  King's  Cloveb.   Melitotus  officinalis.   See  Yellow  Sweet  Clover. 

Knotted  Cloveb.    Trifolium  striatum.   Soft  Knotted  Trefoil. 

Lady's  Fingeb.   Anthyllis  Vulneraria.    See  Wound-wort 

Lamb  Cloveb.  Trifolium  repens.  A  German  name.  See  White 
Clover. 

Lamb's  Tail.  Trifolium  arvense.  A  German  name.  See  Babbit-foot 
Clover. 

Labge  Amebioan  Cow  Cloveb.  Trifolium  medium.  A  name  under 
which  seed  of  this  clover  was  sold  in  England  in  the  early  part  of  this 
century.   See  Mammoth  Clover  and  Cow  Clover. 

Labge  Cloveb.    Trifolium  medium.   See  Mammoth  Clover. 

Labge  Booted  Sweet  Cloveb.  Melilotus  macrorrhizus,  Pers.  Known 
in  Germany  as  Common,  Officinal,  True,  Yellow  and  Large- Booted  Stone 
Clover;  Yellow  Melilot  Clover;  Wonder  Clover;  Giant  Clover;  Horse 
Clover;  Tonto  Clover;  Moth  wort;  Hemp  Clover  and  Honey  Clover. 
Compare  Yellow  Sweet  Clover. 

Labge  White  Cloveb.   Melilotus  alba.   See  Sweet  Clover. 

Lesseb  Cloveb.    Trifolium  procumbens.   See  Hop  Clover. 

Little  Field  Melilot.  Medicago  lupulina  (Baillon.)  See  Black 
Medick. 

Little  Yellow  Hop  Cloveb.  Trifolium  filiforme.  See  Suckling 
Clover. 

Low  Hop  Cloveb.  Trifolium  procumbens.  (Gray's  Manual,  1889.) 
More  often  called  Hop  Clover,  which  see. 

Luoebn.  Medicago  sativa.  The  usual  spelling  in  England.  See 
Alfalfa. 

Lucerne.  Medicago  sativa.  The  French  name  for  this  species, 
derived,  it  is  generally  supposed,  from  the  Canton  of  Luzern,  or  Lucerne 
in  Switzerland,  where  this  forage  plant  was  largely  cultivated  at  an  early 
day.  A.  DeCandolle  suggests  another,  and,  as  he  thinks,  a  more  probable 
origin  of  the  name  Lucerne  as  applied  to  this  species.  He  says:  "  The 
Spaniards  had  an  old  name  eruye,  mentioned  by  Bauhin,  and  the  Catal- 
ians  call  it  userdas,  whence  perhaps  the  patois  name  in  the  south  of 
France  laouzerdo,  nearly  akin  to  Luzerne."  •  Luzerne  is  the  usual  name 
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and  the  usual  form  of  the  word  now  in  use  for  this  forage  plant  in  Ger- 
many and  France.  In  America  this  name,  generally  spelled  Lucerne,  was 
formerly  in  general  use,  but  it  has  now  given  place  in  most  localities  to 
"Alfalfa."  In  France  this  name  Luzerne  is  also  applied  in  a  general 
sense  to  other  Medicagoes.   See  Alfalfa. 

Luzkbne  Lupuline.  Medicago  lupulina.  A  French  name  for  this 
species.    See  Black  Medick. 

Maltese  Clover.  Hedysarum  coronarium.  (Miller,  Diet,  of  Eng. 
Names  of  Plants,  1884.) 

Mammoth  Cloyer.  Trifolium  medium.  The  name  most  frequently 
applied  to  this  clover  in  the  United  States,  where  it  is  also  called  Large 
Clover,  Tall  Clover,  Saplin  or  Sapling  Clover  and  Peavine  Clover.  It  is 
known  in  England  by  the  latter  name  and  also  as  Meadow  Clover,  Sand 
Clover,  Zigzag  Clover,  Clover  Trefoil,  Cow  Grass  in  part,  Cow  Clover  and 
Large  American  Cow  Clover.  In  Germany  it  is  called  Medium  Clover, 
Early  Clover,  Wavy-stemmed  Clover,  Zigzag  Hare  Clover,  Bed  Perennial 
Meadow  Clover  and  Soiling  Clover  (Trogklee).  Compare  Bed  Clover 
and  Perennial  Bed  Clover.  • 

Mabl  Grass.  This  name  has  been  applied  in  England  bath  to  Trifo- 
lium pratense  and  T.  medium,  the  latter  application  being  the  most  com- 
mon. Loudon,  in  1831,  applied  the  name  to  T.  medium.  Henderson,  in 
his  Hand  Book  of  Grasses  (1875)  calls  "  Marie  Grass  "  Trifolium  pratense. 

Mayad  Clover.  Trifolium  subrotundum.  A  species  from  northern 
and  middle  Africa.    (Miller,  Diet,  of  English  Names  of  Plants,  1884.) 

Meadow  Clover.  Trifolium  medium.  According  to  Loudon,  in  1831, 
this  was  then  the  best  English  name  for  this  species.  See  Mammoth 
Clover.  The  name  is  now  often  applied  in  Germany  to  Bed  Clover,  T. 
pratense,  which  see. 

Medick.  An  ancient  classical  name  for  Alfalfa  (M.  sativa),  now  applied 
to  all  the  Medicagoes. 

Medick  Burr.  Medicaao  denticulate.  One  of  the  names  applied  to 
this  species  in  New  Zealand.   See  Burr  Clover. 

Medick  Vetohling.  Onobrychis  sativa.  A  name  sometimes  used  in 
England.   See  Sainfoin. 

Medium  Bed  Clover.  Trifolium  pratense,  A  name  frequently  applied 
to  this  species  in  the  United  States.  See  Bed  Clover.  In  Germany  Tri- 
folium medium  is  called  Medium  Clover.   See  Mammoth  Clover. 

Melilot  Clover.  Melilotus  officinalis  and  other  species.  See  Yellow 
Sweet  Clover,  and  Stone  Clover. 

Mexican  Clover.  1.  Bichardsonia  scabra.  A  Mexican  annual  which 
has  become  naturalized  along  the  Gulf  Coast  in  the  United  States,  where 
it  is  known  also  as  Spanish  Clover,  Ipecac  weed,  Florida  Clover,  Water 
Parsley,  Bellfountain,  Poor  Toe,  Pigeon  Weed,  etc.  2.  Medicago 
sativa.  A  name  sometimes  applied  to  Alfalfa  in  the  southwestern  portion 
of  the  United  States. 

Minette  or  Minette  Dor£e.  Medicago  lupulina.  French  names  for 
this  species.   See  Black  Medick. 

Monthly  Clover.   Medicago  sativa.   A  German  name.   See  Alfalfa. 

Mouse  Clover.  Trifolium  arvense.  One  of  its  German  names.  See 
Babbit-foot  Clover. 

Nonsuch.  1.  Medicago  lupulina.  See  Black  Medick.  2.  "  Black 
Nonsuch "  is  Trifolium  procumbens.    See  Hop  Clover. 
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Native  Bed  Clover.  Trifolium  pratense.  So  called  in  England. 
See  Red  Clover. 

Northern  Clover.  Trifolium  medium.  "  The  Peavine  or  Northern 
Clover  is  a  different  variety  from  what  is  here  known  as  Western  Clover, 
or  from  the  more  diminutive  Southern  variety.  It  ripens  two  weeks  later 
than  the  Western."    (Genesee  Farmer,  1864)    See  Mammoth  Clover. 

Oval  Headed  Clover.    Trifolium  alpestre. 

Peavine  Clover.  Trifolium  medium.  A  name  often  applied  to  this 
species  during  the  past  forty  or  fifty  years  in  the  eastern  United  States 
and  sometimes  in  England. 

Perennial  Clover.  Medicago  saiiva.  A  German  name.  See 
Alfalfa. 

Perennial  Hybrid  Clover.    Trifolium  hybridum.   See  Alsike  Clover. 

Perennial  Bed  Clover.  Trifolium  pratense  perenne,  Host  This  is 
supposed  to  be  the  original  wild  form  or  Trifolium  pratense,  reduced  to 
cultivation.  By  some  it  is  now  considered  the  same  specifically  as 
Trifolium  medium.  Lindley  and  Moore  stated  in  their  Treasury  ^  of 
Botany  in  1866  that  Trifolium  medium  was  no  longer  sold,  its  place  being 
taken  by  what  was  then  labeled  Trifolium  pratense  perenne,  and  commonly 
called  Cow  Grass. 

Piedmont  Clover.    Trifolium  pratense.    (France.)    See  Bed  Clover. 

Pin  Clover.  Er odium  dcutarium.   See  Alfilaria. 

Plaster  Clover.  Melilotus  officinalis.  So  called  becaused  used  in 
medicine  for  plasters  or  poultices.    See  Yellow  Sweet  Clover. 

Pod  Clover.   Lotus  corniculatus)  See  Bird's  foot  Trefoil. 

Prairie  Clover.  "  The  genus  Petalostemon."  (Miller,  Diet  of  Eng. 
Names  of  Plants,  1884);  "an  American  name  for  Petalostemon." 
(Treasury  of  Bot,  1866.) 

Purple  Clover.  Trifolium  pratense.  (DeCandolle.)  See  Red 
Clover. 

Purple  Bush  Clover.  Lespedeza  violacea,  (Killebrew.)  See 
Violet  Clover. 

Purple  Medioe.   Medicago  sativa.   See  Alfalfa. 

Babbit  Foot  Clover.  Trifolium  arvense.%  The  usual  English  name 
for  this  species,  which  occurs  in  the  same  or  similar  form  in  other 
languages,  as  Fr.  Pied  de  Lievre,  Span.  Pie  de  Liebre,  Qer.  Der  Hasen 
Klee  (see  also  Bed  Hare  Clover).  Other  English  names  are  Hare's  Foot 
Clover,  Field  Clover,  Field  Trifolium,  Stone  Clover  in  part,  Welsh  Clover 
in  part  In  Germany  it  is  known  as  Field  Clover,  Hard  Clover,  Hair 
Clover,  Hare  Clover,  Hare's  Foot,  Hare's  Little  Paw,  Mouse  Clover,  Cat 
Clover,  Kitten  plant  or  Pussywort,  Gray  Clover  and  Lamb's- tail.  ^ 

Bed  Clover.  Trifolium  pratense.  The  ordinarv  name  for  this  species 
in  the  United  States,  where  the  term  also  includes  Trifolium  medium^ 
various  prefixes  being  employed  to  distinguish  the  two  species.  Usually 
where  no  prefix  is  given,  the  name  "  Bed  Clover  "  is  understood  to  mean 
T.  pratense.  Other  names  for  this  species  in  the  United  States  are  Early 
Clover,  June  Clover,  Small  Bed  Clover,  Bed  Top  Clover,  and  Medium  Bed 
Clover.  In  England  it  is  known  as  Broad  or  Broad-leaved  Clover,  English 
Clover  and  Native  Bed  Clover.  In  Germany  it  has  the  names  Meadow, 
Clover,  Bed  Meadow  Clover,  Common  Large  Clover,  Great  Clover, 
Succulent  Clover  ( Wiescherklee),  Head  Fodder  Clover,  Welsh  Clover, 
Spanish  Clover,  Turkish  Clover,  Brabant  Clover.   Several  of  the  above 
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names,  together  with  the  names  Piedmont  Clover,  Purple  Clover  and  Bed 
Dutch  Clover  are  also  current  in  France.  See  Mammoth  Clover  and 
Perennial  Red  Clover. 

Reddish  Clover.  Trifolium  rubens.  Known  also  in  Germany  as  Bed 
Clover,  Fox  Clover,  Fox-tail  Clover,  K eddish  or  Bed  Goat  Clover  and  Bed 
Hare  Clover. 

Red  Dutch  Cloveb.  Trifolium  pratense.  (France.)  See  Bed 
Clover. 

Bed  Hare  Clover.    Trifolium  rubens.   See  Reddish  Clover. 
Red  Head  Clover.    Trifolium  pratense.   See  Bed  Clover. 
Red  Top  Clover.  Trifolium  pratense.   (Southern  Indiana.)   See  Bed 
Clover. 

Reversed  Clover.    Trifolium  resupinatum. 

Rhode  Island  Clover.    Chrysanthemum  Leuoanthemum.   A  name 
applied  to  the  Oxeye  Daisy  in  Vermont.    (Bot.  Gazette,  1894,  p.  431.) 
Rigid  Snail  Clover.   (Starrer  Schneckenklee. )  Medicago  rigidula. 
Rough  Clover.    Trifolium  scabrum. 

Round-Headed  Bush  Clover.   Lespedeza  capitata.  (Killebrew.) 
Round  Snail  Clover.   Medicago  orbicularis. 

RoussiLLON  Clover.    Trifolium  incarnatum.    See  Crimson  Clover. 

Running  Clover.  Trifolium  stotoniferum.  (Ex.  Station  Hand-Book, 
1893.)  Bunning  Buffalo  Clover.  (T.  &  G.,  FL  N.  Am.;  Darlington,  Am. 
Weeds,  etc.) 

Running  Buffalo  Clover.  Trifolium  stotoniferum.  See  Bunning 
Clover. 

Sainfoin.  Onobrychis  sativa.  The  ordinary  French  name  for  this 
species  (meaning  Saint's  Hay  or  Fodder),  the  name  also  being  in  common 
use  in  England  and  America.  Another  name  frequently  applied  to  it  is 
Eeparcette  or  Asperset,  written  in  French  Vesper cet,  in  German  Espar- 
zette  and  in  Spanish  Esparsita.  It  is  also  known  in  England  as  Cock's 
Head,  French  Grass  and  Medick  Yetchling,  in  France  as  Burgoyne,  in 
Italy  as  Cednuigalo  and  in  Germany  as  Hare's  Head,  Bristly  Head  and 
French  Honeysuckle.  Two  varieties  are  known  in  cultivation,  the  later 
and  more  vigorous  being  called  Double-bearing  Sainfoin,  or  in  French 
Sainfoin  a  deux  .coupes.  DeCandolle  states  that  French  growers  have 
often  applied  the  name  Sainfoin  to  Lucerne  (Medicago  sativa)  and  that 
this  name  was  in  1882  still  applied  to  that  species  in  the  vicinity  of 
Geneva  and  elsewhere. 

St.  Mawe's  Clover.  Medicago  maculata.  (Miller,  Diet,  of  Eng. 
Names  of  Plants,  1884)    See  Spotted  Medick. 

Sand  Clover.  1.  Trifolium  suffocatum.  (Nicholson,  Diet,  of  Gard.) 
2.  Anihyllis  Vvlneraria.  (Thorburn,  Seed  Cat.,  1893.)  See  Wound- 
wort   3.    Trifolium  medium  (Tr.  of  Bot.).    See  Mammoth  Clover. 

Sand  Luzerne.  Medicago  media.  (Haage  &  Schmidt,  Cat.,  1894.) 
Also  called  Hardy  Luzerne.  (Yilmorin,  Cat.,  1894,)  and  Bastard  Luzerne. 

Saplin  Clover.   See  Sapling  Clover. 

Sapling  Clover.  Trifolium  medium.  A  name  often  applied  to  this 
clover  in  the  United  States,  particularly  in  Maryland,  Virginia  and  neigh- 
boring states.  The  "  Tall  or  Saplin  "  Clover  was  described  by  Bobt.  Sin- 
clair of  Baltimore  in  1822.   See  Mammoth  Clover. 

Schabzieger  Clover.  Melilotus  cceruleus.  A  local  name  in  Germany. 
See  Balsam  Clover. 
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Sea-Egg  Clover.  Trifolium  Echinus.  (Miller,  Diet,  of  Eng.  Names 
of  Plants.)   See  Clover  of  Calvary. 
Seashore  Snail  Clover.   Medicago  littoralia.   A  German  name. 
Sea-Side  Clover.    Trifolium  maritimum. 
Serradella.    Ornithopus  sativus.   Bird's  Foot. 

Sevenseed.  1.  Trigonella  foenum-grcecum.  Fenugreek.  2.  Melu 
lotus  coeruleus,  Balsam  Clover. 

Shamrock.  Trifolium  repens.  The  national  emblem  of  Ireland,  worn 
in  honor  of  St.  Patrick,  who  is  said  to  have  plucked  a  leaf  of  this  plant  to 
represent  the  Trinity.  By  some  writers  the  wood-sorrel,  Oxalis  acetosella, 
which  comes  into  flower  in  Ireland  about  St  Patrick's  day,  is  supposed  to 
have  been  the  original  plant  used.  Frequently  Medicago  lupulina  is 
now  substituted  for  the  true  shamrock  or  white  clover.  See  Shamrock 
Clover. 

Shamrock  Clover.  Trifolium  procumbens.  (Loudon,  Encyclopedia 
of  Agriculture,  1831,  p.  872.)   See  Hop  Clover  ana  Shamrock. 

Sheep  Clover.  Trifolium  repens.  A  German  name.  See  White 
Clover. 

Sherman's  Clover.   Lespedeza  striata.   See  Japan  Clover. 

Siberian  Giant  Clover.  Melilotus  altissima  Sibirica.  White  Bokhara 
Clover.   Compare  Sweet  Clover  and  Stone  Clover. 

Sicilian  Clover.  Medicago  sativa.   See  Alfalfa. 

SlEx^der  Clover.    Trifolium  filiforme.   See  Suckling  Clover. 

Slender-Stalked  Clover.   Trifolium  filiforme.   See  Suckling  Clover. 

Small-Flowered  Clover.    Trifolium  filiforme.   See  Suckling  Clover. 

Small  Bed  Clover.    Trifolium  pratense.   See  Bed  Clover. 

Snail  Clover.  1.  The  Genus  Medicago.  2.  Medicago  lappaoea. 
(Haage  &  Schmidt,  Cat.  1894.)  3.  M.  scutellata,  Barbary  Buttons; 
"Snails."  (Miller,  Eng.  Names  of  Plants,  1884.) 

Soft  Knotted  Trefoil.    Trifolium  striatum.   See  Knotted  Clover. 

Soola  Clover.  Hedysarum  coronarium.  (Lindley  &  Moore,  Tr.  of 
Bot.,  1866;  Miller,  Diet,  of  Eng.  Names  of  PL,  1884.)  See  French 
Honeysuckle. 

Sour  Clover  (a  German  name).  Oxalis  Acetosella.  Common  Wood 
Sorrel.   Compare  Stiff  Sour  Clover, 

Southern  Clover.  Trifolium  pratense.  A  dwarf  variety  grown  in 
the  Southern  States  about  rorty  years  ago.  See  quotation  under  Northern 
Clover. 

Spanish  Clover.   1.  Richardsonia  scabra.   See  Mexican  Clover.  2. 
Medicago  sativa.    See  Alfalfa.    3.  Trifolium  pratense.    (In  France, 
Germany  and  Switzerland. )   See  Bed  Clover. 
Spanish  Sainfoin.  Hedysarum  coronarium.  See  Freftch  Honeysuckle. 
Spanish  Trefoil.   Medicago  sativa.   See  Alfalfa. 
Spotted  Clover.   Qalega  officinalis.   See  Goat's  Bue. 


Clover,  California  Clover,  and  in  New  Zeeland,  Black  Medick.  Also 
known  as  Heart  Clover,  St  Mawe's  Clover,  and  in  Germany,  Arabian 
Snail  Clover. 
Starry  Clover.    Trifolium  stellatum. 
Stiff  Sour  Clover  (a  German  name).   Oxalis  stride^  L. 
Stone  Clover.   1.  Trifolium  arvense.   See  Babbit  Foot  Clover.  2. 
The  genus  Melilotus;  Hard  Trefoil  (Oer.  Lote  and  Melilot  Klee). 


Spotted  Mediok.  Medu 
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3.  Trifolium  Terpens  (Engler  &  Prantl,  1893).  See  White  Clover.  4. 
Medicago  falcata.    See  Yellow  Luzerne. 

Strawberry  Clover.  Trifolium  fragiferum.  So  called  from  the  fruit- 
like aspect  of  its  calyces  (  bracts)  which  expand  and  then  take  on,  especially, 
on  clay  soil,  a  reddish  color  after  the  flowers  fade.  Called  also  Strawberry- 
headed  Trefoil,  and  in  Germany,  Earthberry  (strawberry)  Clover,  Bladder 
QoYer  and  Red  Creeping  Clover.  ■ 

Striped  Flowered  Clover.  Trifolium  involucratum.  (Miller,  Diet, 
of  Eng.  Names  of  PI.) 

Subterranean  Clover.   Trifolium  subterraneum. 

Suckling  Clover.  Trifolium  filiforme.  So  called  because  formerly 
recommended  in  England  for  cultivation  for  young  calves.  Owing  how- 
ever to  its  annual  habit  and  small  yield  it  is  now  seldom  grown.  It  is  also 
known  in  that  country  as  Yellow  Suckling  Clover,  Slender  Clover  and 
Small-Flowered  Clover.  In  Germany  it  is  called  Thread  Clover,  Slender- 
Stalked  Clover,  Little  Yellow  Hop  Clover  and  Golden  Clover. 

Sulla.   Hedysarum  coronarium.   See  French  Honeysuckle. 

Sulphur  Clover.  Trifolium  ochrolcucum.  (Miller,  Diet,  of  Eng. 
Names  of  Plants,  1884) 

Swamp  Clover.  Menyanihes  trifoliata.  Water  Clover;  Fever  Clover; 
Castor  Clover;  Goat  Clover. 

Swamp  Horn  Clover.   Lotus  ulginosus. 

Swedish  Clover.    Trifolium  hybridum.   See  Alsike  Clover. 

8wedish  Luzerne.   Medicago  falcata.   See  Yellow  Lucern. 

Sweet  Clover.  1.  Melilotus  alba.  The  popular  name  for  this  species 
in  the  United  States,  where  it  is  occasionally  grown  as  an  ornamental 
plant  and  for  other  purposes.  The  name  is  sometimes  extended  also  to 
the  entire  genus  Melilotus.  Besides  the  above  name  this  species  is  called 
Bokhara  Clover  (of  which  name  there  are  several  variations  in  spelling), 
Laige  White  Clover,  Tree  Clover,  Cabul  Clover,  and  in  Germany  White 
8tone  Clover,  Wonder  Clover,  White  Giant  Clover  and  Hemp  Clover. 
See  Yellow  Sweet  Clover.  2.  Onobryckis  sativa.  So  called  in  Germany. 
See  Sainfoin. 

Swebt-Soented  Clover.   Melilotus  alba.   See  Sweet  Clover. 

Sweet  Trefoil.   Lotus  corniculatus.   See  Bird's  Foot  Trefoil. 

Tall  Clover.    Trifolium  medium.   See  Mammoth  Clover. 

Thread  Clover.    Trifolium  filiforme.   See  Suckling  Clover. 

Tick  Trefoil.  The  genus  Desmodium.  See  Honeysuckle,  Cock's 
Head  and  Florida  Clover. 

Toothed  Mediok.   Medicago  deniiculata.   See  Burr  Clover. 

Toothed  Stone  Clover.   Melilotus  dentatus. 

Treacle  Clover.   Psoralea  bituminosa.   See  Bituminous  Clover. 

Tree  Clover.  Melilotus  alba.   See  Sweet  Clover. 

Turkish  Clover.  1.  Trifolium  pratense.  2.  Onobryckis  sativa.  Both 
bo  called  in  Germany.   See  Red  Clover  and  Sainfoin. 

Umbelled  Clover.  (Doldenklee.)  Lotus  corniculatus.  See  Bird's- 
foot  Trefoil 

Upright  Clover.    Trifolum  strictum. 

Violet  Clover.    Lespedeza  violacea.    The  usual  name  for  this 
species,  called  by  Eillebrew  Purple  Bush  Clover. 
Water  Clover.  Menyanihes  trifoliata.   See  Swamp  Clover. 
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Welsh  Clover.  1.  Trifolium  pratense.  (Stebler  &  Schroter.)  See 
Bed  Clover.  2.  T.  arvense( Darlington).  See  Babbit-foot  Clover.  3.  Medi- 
cago sativa.   See  Alfalfa. 

West  Indian  Honeysuoele.  A  name  for  the  genus  Desmodium,  more 
often  called  Tick  Trefoil,  (Miller,  Eng.  Names  of  PL) 

White  Bokhara  Clover.  Melilotus  altiasima  Sibirica.  See  Siber- 
rian  Giant  Clover.  / 

White  Clover.  Trifolium  repens.  The  name  always  applied  to  this 
species  in  the  United  States,  and  often  in  other  countries.  Thus, 
French,  Triolet  and  Trefle  Blanche  or  Blanc;  Spanish,  Trefol  Blanco; 
German,  Weisser  Klee.  In  Great  Britain,  however,  it  is  usually  known  in 
trade  as  Dutch  Clover.  It  has  also  the  names,  White  Trefoil,  White 
Meadow  Trefoil,  Creeping  Trifolium,  Creeping  Clover,  Stone  Clover  in 
part,  Honeysuckle,  Honeysuckle  Grass,  Honeysuckle  Clover  and  Sham- 
rock. In  Germany  it  is  also  known  as  Lamb  and  Sheep  Clover,  Field 
Clover,  Bee  Clover  and  Little  Clover. 

White  Dutch  Clover.  Trifolium  repens.  (Philip  Miller,  1726.)  See 
Dutch  Clover  and  White  Clover. 

White  Meadow  Trefoil.  Trifolium  repens.  (Philip  Miller,  1726.) 
See  White  Clover. 

White  Stone  Clover.   Melilotus  alba.   See  Sweet  Clover. 

White  Swedish  Clover.    Trifolium  hybridum.   See  Alsike  Clover. 

White  Trefoil.    Trifolium  repens.   See  White  Clover. 

Wild  Clover.  Trifolium  pratense.  A  name  applied  to  this  species 
in  southern  Spain,  where  in  the  coast  districts  it  occurs  spontaneously 
in  the  natural  pastures.  (U.  S.  Consular  Beps.,  Cattle  and  Dairy  Farm- 
ing, 1887,  p.  385.)   See  Bed  Clover. 

Winter  Clover.  Mitchella  repens.  (Partridge-Berry.)  (Miller, 
Diet  of  Eng.  Names  of  PL,  1884.)  . 

Wolf  Clover.  Medicago  lupulina.  A  German  name.  See  Black 
Medick. 

Wonder  Clover.  Melilotus  alba.  (Haage  &  Schmidt,  Oat.,  1894.) 
See  Sweet  Clover. 

Worms.   Astragalus  hamosus.    (Thorburn,  1893.) 

Wound  Clover.   Anthyllis  Vulneraria.   See  Wound-wort 

Wound  Wort.  Anthyllis  Vulneraria.  Sand  Clover;  Yellow  Clover; 
Yellow  Sand  Trefoil;  Common  Kidney  Vetch;  Lady's  Fingers;  Lamb's 
Toe;  Wound  Clover,  and  in  Germany  Fir  Clover,  Wool-flower  Clover, 
Cat  Clover  and  Breast  Clover. 

Yellow  Cat  Clover.  Applied  in  Germany  to  Hop  Trefoil,  probably 
Medicago  lupulina*    See  Black  Medick  and  Hop  Clover. 

Yellow  Clover.  1.  Trifolium  procumbens.  See  Hop  Clover.  2.  T. 
minus  (T.  procumbens,  var.  minus) ,  (Miller,  Diet,  of  Eng.  Names  of  PL) 
3.  T.  agrarium.  (Gray's  Manual,  1889.)  See  Golden  Clover.  4.  Anthyllis 
Vulneraria.  See  Wound-wort  5.  Medicago  lupulina.  This  has  long 
been  known  in  England  as  Yellow  Clover  and  is  now  known  in  Germany 
as  Yellow  or  Hop  Clover.  See  Black  Medick.  6.  Lotus  corniculaius. 
"Yellow  Trefoil."  (Tr.ofBot) 

Yellow  Hop  Clover.  Trifolium  agrarium.  Often  so  called  in  the 
United  States.   See  Golden  Clover. 

Yellow  Luzerne.  Medicago  falcaia.  Known  also  in  England  as 
Yellow  Moon  Trefoil.    Called  in  France  Lucerne  en  famille  or  Luzerne 
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de  Stride.  In  Germany  it  is  known  as  Dutch  Clover,  Yellow  Clover, 
Swedish  Luzerne,  Yellow  Sickle  Clover,  Stone  Clover  in  part,  Swedish 
Clover,  Sickle-podded  Clover,  Large  Yellow  Snail  Clover,  Burgundy 
Luzerne,  Wild  Healing  Hay  and  Yellow  Mountain  Luzerne.  In  France 
the  name  Yellow  Luzerne  is  applied  to  Medicago  lupulina.  (Baillon.) 
See  Black  Medick. 

Yellow  Meadow  Trefoil.  Trifolium  agrarium.  (Philip  Miller,  1726.) 
See  Golden  Clover. 

Yellow  Moon  Trefoil.   Medicago  falcata.   See  Yellow  Luzerne. 

Yellow  Stone  Clover.  Melilotus  officinalis.  See  Yellow  Sweet 
Clover  and  Stone  Clover. 

Yellow  Suckling  Clover.  Trifolium  filiforme.  See  Suckling  Clover. 

Yellow  Sweet  Clover.  Melilotus  officinalis.  Called  in  England 
King's  Clover,  Hart's  Clover,  Plaster  Clover,  Melilot  Clover,  Common 
Melflot  and  Wild  Laburnum.  In  France  it  is  known  as  Oat  Melilot  and 
Dog  Clover,  in  Germany  as  Yellow  Stone  Clover,  Branching  Stone  Clover, 
Giant  Clover  and  Giant  Melilot  Clover.  Compare  Large  Booted  Sweet 
Clover. 

Zigzag  Clover.  Trifolium  medium.  One  of  the  names  applied  in 
England  to  this  species  on  account  of  its  somewhat  zigzag  stems.  Names 
similar  to  this  are  applied  to  this  Clover  in  Germany.    See  Mammoth 

Clover. 

LIST  OF  GENERA  AND  SPECIES. 

Anthyllis  Vulneraria,  Wound-wort 

Astragalus  caryocarpus,  Buffalo  Clover,  erroneously. 

hamosus,  Worms. 
CtayBanthemum  Leucanthemum  (Oxeye  Daisy),  Rhode  Island  Clover. 
Cytiisns  sessilif olius,  Gardener's  Clover. 
Desmodium  tortuosum  (Beggar-weed)  Florida  Clover. 
Erodium  cicutarium,  Alfilaria. 
CWega  officinalis,  Goat's  Bue. 
Hedysarum  Canadense,  Canada  Bush  Clover. 

ooronarium,  French  Honeysuckle. 
Leepedeza  capitata,  Bound- Headed  Bush  Clover, 
frutescens,  Bush  Clover, 
hirta,  Hairy  Bush  Clover, 
repens,  Creeping  Bush  Clover, 
striata,  Japan  Clover, 
violacea,  Violet  Clover. 
I*>tu8  corniculatus,  Bird's-foot  Trefoil. 

uliginosus,  Swamp  Horn-Clover. 
Medicago  denticulata,  Burr  Clover. 

Echinus,  Clover  of  Calvary, 
falcata,  Yellow  Lucerne, 
hispida,  Bristly- Haired  Snail  Clover, 
lappacea,  Snail  Clover, 
littoralis,  Seashore  Snail  Clover, 
lupulina,  Black  Medick. 
maculata,  Spotted  Medick. 
media,  Sand  Lucerne, 
rigidula,  Rigid  Snail  Clover. 
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Melilotus  alba,  Sweet  Clover. 

altissima  Sibirica,  Siberian  Giant  Clover. 

coeruleus,  Balsam  Clover. 

dentatus,  Toothed  Stone  Clover. 

macrorrhizus,  Large-Booted  Sweet  Clover. 
Ornithopus  sativus,  SerradeUa. 

Oxalis  Acetosella  (Common  Wood  Sorrel),  Sonr  Clover. 

etricta,  L.,  Stiff  Sour  Clover. 
Petalostemon,  Prairie  Clover. 
Psoralea  bituminosa,  Bituminous  Clover. 
Bichardsonia  scabra,  Mexican  Clover. 
Scorpiurus  venniculatus,  Caterpillars. 
Trifol  inm  agrarium,  Golden  Clover, 

Alexandrinum,  Egyptian  Clover. 

alpestre,  Oval-headed  Clover. 

alpinnm,  Alpine  Clover. 

arvense,  Babbit-foot  Clover. 

badium,  Brown  Clover. 

Bocconi,  Bocconi's  Clover.  • 

Caroliniannm,  Carolina  Clover. 

filiforme,  Suckling  Clover. 

fragiferum,  Strawberry  Clover. 

glomeratum,  Clustered  Clover. 

hybridum,  Alsike  Clover. 

incarnatum,  Crimson  Clover. 

involucratum,  Striped-flowered  Clover. 

Lupinaster,  Bastard  Lupine. 

maritimum,  Seaside  Clover. 

medium,  Mammoth  Clover. 

ochroleucum,  Sulphur  Clover. 

pratense,  Bed  Clover. 

pratense  perenne  (so  called),  Perennial  Bed  Clover, 
procumbens,  Hop  Clover, 
reflexum,  Buffalo  Clover, 
repens,  White  Clover, 
resupinatum,  Beversed  Clover, 
rubens,  Reddish  Clover, 
scabrum,  Bough  Clover, 
spumosum,  Bladder-podded  Clover, 
stellatum,  Starry  Clover, 
stoloniferum,  Running  Clover, 
striatum,  Knotted  Clover, 
strictum,  Upright  Clover, 
subrotundum,  Mayad  Clover, 
subterraneum,  Subterranean  Clover, 
suffocatum,  Sand  Clover. 
Trigonella  fcsnum-grrecum,  Fenugreek. 
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ALFALFA. 

The  prolonged  drouth  of  last  season,  extending  almost  unbroken  from 
the  middle  of  June  to  the  first  of  September,  brought  out  more  promi- 
nently than  usual  the  merits  of  alfalfa  as  a  plant  for  resisting  dry  weather. 
This  forage  plant  is  but  little  grown  in  Michigan,  or  in  any  part  of  the 
United  States  having  a  severe  climate.  In  some  parts  of  Germany,  how- 
ever, where  the  winters  are  said  to  be  as  cold  as  ours,  it  is  highly  prized. 
It  is  Bomewhat  difficult  to  secure  a  good  stand  of  alfalfa  in  this  state, 
owing  partly  to  the  small  growth  which  it  makes  the  first  season,  render- 
ing it  liable  to  be  choked  by  weeds,  and  to  the  fact  that  it  sometimes 
heaves  out  in  winter  on  damp,  heavy  soil,  particularly  the  first  winter.  If 
the  ordinary  grasses  are  sown  with  it,  however,  the  loss  of  some  of  the 
plants  is  not  so  serious.  To  secure  the  best  results  from  alfalfa  it  should, 
unless  used  for  pasture,  be  cut  several  times  during  the  season.  If 
allowed  to  stand  too  long  the  stems  not  only  become  hard  and  unpalatable, 
bnt  cease  growing  and  yield  a  smaller  amount  of  valuable  fodder  than  if 
the  cutting  is  repeated  as  often  as  the  plant  commences  to  blossom.  I 
know  of  no  forage  plant  which  withstands  repeated  cutting  better  than 
this,  or  which  grows  up  more  quickly  when  cut.  It  appears  to  be  a  bene- 
fit to  the  plant  rather  than  otherwise  to  be  cut  down  when  it  has  reached 
about  its  full  size  and  the  leaves  have  begun  to  lose  their  freshness.  The 
prompt  cutting  of  the  crop  when  it  has  reached  this  stage  is  particularly 
desirable  the  first  season,  as*  thereby  the  weeds  which  are  likely  to  be 
abundant  the  first  year  are  checked  in  growth,  while  the  alfalfa  starts  with 
renewed  vigor.  At  this  station  a  plot  sown  in  the  spring  of  1894  started 
well  and  grew  more  rapidly  for  the  first  few  weeks  than  the  ordinary  clov- 
en, but  upon  the  advent  of  dry  weather  in  the  latter  part  of  June  it  ceased 
growing  and  commenced  to  blossom,  although  only  six  to  nine  inches 
high.  The  leaves  began  to  fade,  turn  blue  and  drop  off.  On  July  2  the 
plot  was  mowed,  after  which  the  alfalfa  put  forth  again,  and  remained 
green  and  thrifty  for  the  remainder  of  the  season.  An  older  plot  of  half 
an  acre,  which  contained  some  timothy,  was  cut  when  the  timothy  was 
ready,  June  18.  It  was  then  in  full  bloom.  A  second  cutting  was  made 
September  1  of  about  a  ton  and  a  half  per  acre  of  pure  alfalfa,  no  timothy 
having  made  its  appearance.  By  October  1  the  alfalfa  was  again  up,  a  foot 
to  a  foot  and  a  half  high,  and  the  timothy  had  also  been  revived  by  the  fall 
rains.  The  alfalfa  was  slightly  injured  by  a  hard  frost  on  the  15th  of 
October  but  remained  for  the  most  part  green  and  fresh  until  hard  freezing 
weather  near  the  middle  of  November. 

During  the  following  winter  no  injury  occurred  to  any  of  the  plots  of 
alfalfa  and  it  was  one  of  the  earliest  plants  to  start  in  the  spring.  The 
half  acre  plot  of  mixed  alfalfa  and  timothy  was  cut  for  hay  June  6,  just  as 
the  alfalta  was  coming  into  blossom.  It  yielded,  718  pounds  of  alfalfa, 
mixed  with  some  June  grass,  the  season  having  been  so  dry  up  to  that 
time  that  the  timothy  had  scarcely  started.  On  a  low  portion  of  this  plot 
the  alfalfa  was  greatly  damaged,  and  some  of  it  killed  to  the  ground,  by 
the  uncommonly  hara  freezes  of  May  12  to  15. 

Another  piece  of  alfalfa,  about  two  acres  in  extent,  was  sown  this  spring 
(1895)  the  6th  of  April  on  a  piece  of  fall  plowing,  as  soon  as  the  land  was 
ready  to  work.   The  location  was  a  dry,  sandy  hill.   A  light  top  dressing 
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of  ashes  and  fine  barn  yard  manure  was  given  after  the  seed  was  harrowed 
in.  There  is  now  (June  24)  a  fine  stand  of  thrifty  plants,  six  to  ten 
inches  high,  with  a  good  many  weeds  on  a  part  of  the  plot.  It  is  intended 
to  go  over  the  field  with  a  mower  about  the  first  of  July. 

Alfalfa  is  recommended  for  further  trial  throughout  the  state  and 
reports  are  invited  from  those  who  succeed  or  fail  with  it 

The  following  points  regarding  alfalfa  are  to  be  noted. 

1.  It  is  especially  adapted  to  withstand  dry  weather. 

2.  It  has  no  serious  insect  or  fungous  enemies. 

3.  The  seed  costs  no  more  than  clover  seed. 

4.  It  starts  in  spring  with  more  certainty  and  greater  vigor  than  clover. 

5.  It  is  more  particular  than  clover  in  regard  to  soil. 

6.  The  soil  should  be  deep  and  well  drained,  and  naturally  fertile  or 
fertilized  at  the  time  of  seeding. 

7.  The  seed  should  be  sown  in  the  spring  without  any  other  crop,  in 
the  same  manner  as  the  ordinary  spring  grains. 

8.  The  field  should  be  mown  about  the  first  of  July,  or  when  the 
alfalfa  has  about  ceased  growing  and  before  the  weeds  have  ripened  their 
seed. 

9.  Each  year  thereafter  the  alfalfa  should  be  cut  as  often  as  it  com- 
mences to  blossom. 


TEMPERATURES  OF  DIFFERENT  SOILS. 


Following  is  a  condensed  report  of  observations  made  in  1891  by  Mr. 
D.  J.  Crosby  on  the  temperatures  of  different  soils  under  various  condi- 
tions. 

First,  Evaporation  and  Boil  Temperature.  Four  granite  ironware 
dishes,  each  2£  inches  deep  and  holding  about  two  quarts,  were  filled  with 
soil,  one  each  of  sand,  clay,  loam  and  muck.  These  were  placed  in  an 
evaporating  oven,  kept  at  212°  F.,  until  all  the  water  had  evaporated.  To 
each  dish  was  then  added  16  ozs.  of  water,  which  the  earth  absorbed, 
when  the  dishes  were  all  placed  in  an  exposed  situation  out  of  doors.  A 
thermometer  was  placed  in  the  soil  of  each,  extending  to  the  bottom  of 
the  dish.  The  reading  of  the  thermometer,  and  the  weight  of  each 
sample  of  soil,  were  taken  daily  except  Sunday  for  a  period  of  nine  days, 
from  August  18  to  26,  inclusive.  At  first  the  observations  were  taken 
hourly  during  the  day  time,  afterward  at  longer  intervals.  The  table 
below  shows  the  per  cent  of  the  moisture  which  had  evaporated  from  each 
kind  of  soil  at  successive  periods  of  time,  and  its  average  temperature  for 
the  whole  period. 


SoU. 

5 

hours. 

10 
hours. 

20 
hours. 

80 
hoars. 

50 
hoars. 

70 
hoars. 

97 
hoars. 

147 
hoars. 

197 
hoars. 

Arena* 
temp. 

Sand-  

25.8 
26.8 

28.1 
22.6 

85.9 
81.4 

86.7 

25-8 

40.6 
88.3 

40.6 

26.5 

75. 
71.0 

60.5 
87.5 

84.4 
82. 

74.2 
41.4 

00.6 
87.5 

78.1 
45.8 

*» 

85,1 
54.2 

874 
88.7 

904 

9L1 

Clay-  

96.0 

89. 
5JU 

99.2 

91.4 
624 

Loam-  

Muck  
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From  the  above  it  will  be  seen  that  the  sand  dried  the  most  rapidly  and 
the  muck  the  slowest  while  the  average  temperatures  increased,  in  the 
reverse  order,  from  the  sand  through  the  clay  and  loam  to  the  muck, 
which  was  the  warmest.  The  experiment  was  then  varied  by  taking  four 
boxes,  one  for  each  kind  of  earth,  the  boxes  being  each  one  foot  deep  and 
two  feet  square,  with  perforated  bottoms.  These  were  sunk  in  the  open 
ground  until  their  tops  were  level  with  the  surface  and  then  left  several 
weeks  to  settle.  Hourly  observations  then  taken  at  the  surface  of  the 
soil  during  the  daytime  for  two  successive  days,  August  18  and  19,  gave 
the  following  average  temperatures:  sand  96.3°,  clay  96.4°,  loam,  99.2°, 
muck  102.4°,  the  order  of  temperatures  thus  being  the  same  as  before. 
Another  set  of  readings,  extending  from  August  4  to  17  inclusive,  at  three 
different  depths,  gave  the  following; 


Average  temperatures. 

Sarfaoe. 

Three  inches. 

Six  inches. 

Bud.  

92.8 

88.6 

80.8 

98. 

86.7 

8Lft 

94.6 

86.3 

79.8 

Muck. 

98.9 

84.5 

77. 

Here  it  appears  that  the  relative  temperatures  at  the  surface  do  not 
necessarily  hold  for  lower  depths,  for  the  muck,  which  was  the  warmest  of 
the  four  soils  at  the  surface  was  at  the  depth  of  six  inches  the  coldest. 
The  question  then  arose  to  what  condition  or  conditions  of  these  soils  were 
these  differences  in  temperature  due?  The  fact  that  the  surface  tempera- 
ture increased  from  the  light  colored  sand  through  the  clay  and  loam  to 
the  dark  colored  muck  suggested  an  examination  first  into  the  influence  of 
color.  One-half  of  the  box  of  sand,  above  mentioned,  was  therefore 
covered  with  lampblack  and  half  of  the  box  of  muck  covered  with  lime. 
The  temperatures  of  each  half  of  each  box,  at  the  surface  and  at  depths  of 
three  and  six  inches,  were  then  taken  for  a  period  of  six  days,  with  results 
which  are  summarized  in  the  following  table: 


Sand. 


Mack. 


Black. 

Unoolored. 

Unoolored. 

White. 

1 

a 

Three  inches. 

! 

Three  inches. 

1 

3 

Sarfaoe. 

Three  inches. 

1 

H 

35 

8W 

7».1« 

70.  • 

88.7° 

7701° 

69.B0 

91.7° 

77.5° 

64.7° 

812° 

78.5° 

63.4* 
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Average  temperature  for  the  black  (colored)  sand,  78.6°,  for  the 
uncolored  sand,  76.8°. 

Average  temperature  for  the  black  muck  (natural  color),  78°,  for  the 
white  (limed)  muck,  73°. 

These  figures  indicate  that  muck  itself  is  not  warmer  than  sand,  but,  on 
the  contrary,  that  when  sand  is  colored  dark  like  muck  it  is  the  warmer  of 
the  two.  In  both  cases  it  appears  that  the  soil  with  the  dark  surface, 
whether  natural  or  artificially  colored  was  the  warmer.  It  seems  also, 
from  an  inspection  of  the  table,  that  even  at  a  depth  of  six  inches  an 
increased  temperature  was  found  under  the  darker  surfaces.  These 
observations  were  repeated  with  different  soils  and  with  thermometers 
placed  at  depths  extending  to  seven  inches,  the  highest  temperatures  being 
still  found  under  the  dark  colored  surfaces. 

* 


PLANTING  AT  DIFFERENT  DEPTHS. 


In  1891,  Mr.  Fred  P.  Clark,  then  a  student  at  the  College,  conducted 
under  the  direction  of  Prof.  P.  Q.  Holden  a  brief  series  of  experiments  on 
the  vegetation  of  seeds  planted  at  depths  varying  from  one-half  inch  up 
to  twelve  inches.  The  test  was  made  on  three  classes  of  soil,  sand,  loam 
and  clay,  the  earth  being  placed  in  24  boxes,  eight  for  each  kind  of  soil 
In  each  box  was  planted  ten  seeds  of  each  of  the  following  kinds:  Wheat, 
oats,  flax,  corn,  barley,  clover,  peas  and  buckwheat.  The  same  number  of 
seeds  of  each,  previously  tested  in  a  seed  tester,  had  germinated  as  follows: 
Wheat  ten,  oats  nine,  flax  ten,  corn  ten,  barley  five,  clover  seven,  peas  ten, 
buckwheat  five.  In  the  first  set  of  three  boxes  (one  each  of  sand,  loam, 
and  clay)  the  seeds  were  planted  half  an  inch  deep,  in  the  second  set  one 
inch  deep  and  so  on  as  shown  in  the  table.  The  planting  was  done  July 
20  and  the  boxes  all  watered  upon  each  alternate  day  thereafter.  The 
plants  began  to  appear  above  the  surface  from  the  shallow  planting  July 
24  and  continued  to  come  up  from  the  deeper  plantings  until  August  8. 
The  table  gives  the  total  germinations  for  each  depth. 
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Table  of  germinations. 


Depth 

in 
inches. 

Wheat. 

Oata. 

Flax. 

Corn. 

Barley. 

Glover. 

Peas. 

Book- 
wheat. 

r 

% 

6 

9 

6 

3 

3 

1 

2 

? 

10 
10 

5 
5 

7 
8 

2 
5 

3 
2 

8 

2 

4 

5 

10 

3 

1 

6 

9 

9 

4 

 1" 

fluid.  H 

8 

2 

8 

1 

4 

10 

1 

6 

4 

12 

2 

Total.. . 

26 

48 

10 

57 

21 

8 

20 

9 

/ 

1 
2 
4 

9 
9 

5 
6 

ooooos 

9 
10 

8 
10 

10 
10 
8 
4 

6 
4 
4 

7 
6 

3 

10 
7 
8 
9 

5 
3 
7 
3 

6 

5 

10 

7 

2 

9 

8 

8 

8 

6 

10 

10 

3 

3 

5 

12 

1 

1 

6 

Total... 

34 

59 

37 

44 

16 

16 

59 

21 

J4 
1 
2 

8 
10 
9 

10 
10 

5 
8 
9 

6 
10 
10 

2 
0 
3 

1 

8 

4 

10 
10 

0 
9 

7 

4 

8 

0 

9 

4 

9 

8 

6 

4 

0 

9 

8 

Claj_  H 

8 

6 

8 

9 

10 

2 

2 

8 

12 

1 

0 

Total- 

89 

49 

22 

55 

17 

9 

04 

25 

Total  for  all  soils. 


Depths  in  inches.  

1 

2 

4 

6 

8 

10 

12 

Wheat-  

26 

28 

21 

21 

18 

Oats-  

26 

27 

80 

20 

25 

16 

6 

1 

Flax.  

14 

23 

22 

10 

23 

Com  

25 

27 

21 

25 

22 

11 

2 

Barley  

14 

12 

12 

7 

8 

1 

Clorer   

11 

17 

5 

Peas-  

15 

18 

13 

24 

19 

28 

17 

14 

Bockwheat  

14 

15 

16 

7 

8 

From  the  above  it  appears  that  in  this  test  the  clover  entirely  failed 
below  two  inches,  that  oats,  corn  and  peas  were  able  to  grow  from  a  depth 
exceeding  eight  inches  and  that  peas  withstood  deep  planting  the  best  of  all. 
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HARVESTING  WHEAT  AT  SUCCESSIVE  STAGES  OF  RIPENESS. 

In  1891  the  following  experiment  was  conducted  by  Mr.  L.  J.  Briggs, 
nnder  the  direction  of  Jrrof .  P.  G.  Holden,  for  the  purpose  of  determining 
the  effect  upon  the  weight  of  the  grain,  and  upon  its  germinating  vigor,  of 
harvesting  wheat  at  four  different  stages  of  ripeness  and  afterwards 
subjecting  it  to  different  methods  of  treatment  The  stages  of  ripeness 
were  the  milky  stage,  the  dough  stage,  yellow  ripe  and  dead  ripe.  The 
methods  of  treatment  were  as  follows: 

1.  One  hundred  grains  at  each  stage  of  maturity  were  shelled  out  and 
weighed  immediately  upon  cutting,  giving  the  weights  which  appear  in 
the  first  column  of  the  table. 

2.  In  the  second  column  are  the  weights  of  four  similar  samples  of  100 
seeds  each  from  grain  which  was  left  in  the  head  detached  from  the  straw 
until  matured. 

3.  In  the  next  series  the  straw  was  cut  the  usual  length  and  the  grain 
left  in  the  heads  upon  the  straw  until  fully  cured. 

4.  The  last  treatment  consisted  in  placing  the  entire  stems  with  the 
roots  attached,  but  thoroughly  cleansed  from  adhering  soil,  in  a  jar  of 
distilled  water  in  a  light  airy  basement  until  all  were  thoroughly  ripened, 
replenishing  the  water  as  it  evaporated. 

The  one  hundred  seeds  for  each  weighing  were  selected  as  follows:  At 
each  stage  of  maturity  ten  heads  were  selected  for  each  method  of  treat- 
ment, the  heads  chosen  being  of  medium  size  and  as  uniform  as  possible. 
From  each  of  the  ten  heads  in  a  given  treatment  ten  seeds  were  selected 
from  the  middle  of  the  head,  making  the  number  of  seeds  required  for 
weighing.    The  variety  employed  was  that  known  as  Connecticut  White. 


Table  of  wfieat  cut  at  successive  stages  of  maturity  and  subjected  to  different 

treatments. 

( The  figures  indicate  the  weight*,  in  milligrams,  of  100  kernels.) 


Time  of  harvesting. 


4?° 

I 


i 

J 

d 


I 

1% 


Jane  10,  milky  stage   

Jane  HO,  doagh  stage  

July  18,  yellow  ripe  

July  24,  dead  ripe  

Average  weights  for  the  different  treatments 


1057 


4850 

4m 


1112 


4056 
4917 


1521 
4061 
5025 
5000 


1005 
4082 
5190 
4665 


1400 
2062 
6008 
4862 


2652 


8700 


2909 


2960 
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From  the  table  it  will  be  seen  that  the  weight  of  the  grain  increased  at 
'  the  successive  periods  of  cutting  up  to  the  last,  or  dead  ripe  stage,  where 
there  was  a  slight  falling  off  from  the  weights  obtained  at  the  yellow  ripe 
period.  It  also  appears  that  the  grain  derives  additional  weight  from  the 
straw  after  cutting,  even  after  it  seems  to  be  fully  ripe,  and  considerably 
more  from  the  entire  straw  than  from  detached  heads. 

THE  EFFECT  UPON  ITS  GERMINATING  VIGOB  OF  CUTTING  WHEAT  AT  DIF- 
FERENT STAGES  OF  MATURITY. 

Twenty  seeds  from  each  of  the  samples  of  wheat  described  in  the  fore- 
goipg  experiment  were  placed  in  a  Geneva  seed  tester  and  subjected  to 
uniform  treatment  to  note  the  effect  of  the  several  stages  of  maturity  and 
methods  of  treatment  above  mentioned  upon  their  germination. 

The  measurements  indicated  upon  the  lower  line  were  taken  when  all 
the  plants  had  nearly  ceased  growing  and  a  short  time  before  they  died. 
The  plants  had  been  supplied  with  water  only  and  were  allowed  to  grow 
as  long  as  they  would  under  the  given  conditions. 

From  the  following  table  it  appears  that  the  wheat  gathered  in  the  milky 
stage  was  much  the  earliest  to  germinate,  but  that  its  percentage  of 
germination  was  the  lowest.  It  was  also  noticed  at  the  time  that  the 
plants  were  feeble  and  pale  in  color,  and  were  soon  overtaken  and  passed 
m  growth  by  those  from  seed  which  was  more  mature.  Of  the  plants 
from  seed  in  the  other  three  stages  those  from  the  yellow  ripe  seed  were  a 
little  larger  and  more  vigorous  than  those  from  either  the  dead  ripe  seed 
or  from  seed  gathered  while  in  the  dough.  The  latter  plants  partook 
somewhat  of  the  character  of  those  from  the  seed  collected  while  in  the 
milk.  From  the  above  experiments  it  would  appear  that  in  wheat  nothing 
is  gained  either  in  yield  or  in  the  germinating  vigor  of  the  seed  by  allow- 
ing the  grain  to  become  dead  ripe  oefore  harvesting. 
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DETA88ELINU  CORN. 

It  has  been  suggested  that  by  removing  the  tassels  from  Indian  corn, 
thus  preventing  the  formation  of  pollen,  a  larger  growth  of  ears  might  be 
obtained.  To  determine  whether  such  would  be  the  result  and  whether 
the  operation  could  be  performed  at  a  profit  for  the  labor  expended,  the 
experiment  has  been  performed  at  several  of  the  state  experiment  stations 
within  the  past  few  years  with  somewhat  varying  results.  One  of  the 
earliest  of  these  experiments,  made  at  Cornell  University,  showed  an 
apparent  gain  by  the  operation  of  nearly  fifty  per  cent  in  the  yield  of 
grain.  Several  other  trials,  there  and  elsewhere,  showed  apparent  gains, 
but  more  recent  experiments  have  showed  little  or  no  gain  from  the  opera- 
tion, save  usually  an  increase  in  the  number  of  nubbins  or  small  ears.  In 
regard  to  some  of  these  later  experiments  it  has  been  noted  that  the  tassels 
had  attained  considerable  development  before  their  removal,  which  it  is 
thought  might  account  for  the  unfavorable  results  in  these  cases. 

At  the  suggestion  of  Prof.  C.  D.  Smith,  in  charge  of  this  department, 
and  now  director  of  the  station,  a  repetition  of  this  experiment  was  under- 
taken by  this  station  the  past  season.  The  work  was  mostly  performed 
by  Mr.  Joe.  T.  Berry,  a  student  in  the  college.  The  experiment  was 
located  in  the  east  end  of  a  seventeen  acre  field  of  white  dent  and  com- 
prised twenty  rows,  of  180  hills  each,  extending  across  the  end  of  the 
field,  amounting  to  1£  acres.  The  land  was  uneven,  being  traversed  by  a 
low  piece  of  ground,  through  which  all  the  rows  passed  to  higher  land  at 
either  end.  The  season  being  very  dry  there  was  but  little  good  corn 
except  on  the  low  land.  The  rows  were  numbered  consecutively  and  the 
tassels  removed  from  each  alternate  row,  half  of  the  rows  being  left  entire 
to  furnish  pollen  for  all.  The  tassels  were  removed  every  week  day  with 
a  few  exceptions  during  a  period  of  nearly  one  month,  from  July  16  to 
August  11  as  shown  in  the  following  table.  A  few  small  stalks  produced 
tassels  after  the  latter  date,  but  none  that  would  produce  ears  and  they 
were  allowed  to  remain. 


Table  showing  number  of  tassels  removed  at  different  dates. 


ltow. 


*. 

6. 
*. 
10. 

11. 
M.. 
11. 

ML. 

a.. 


3 


1M 
61 


J* 
p 


172 
172 
145 
61 
86 


8 


187 
196 
141 
162 
14S 

ISO 
84 
84 
184 
124 


29 
26 
22 
21 
19 

20 
17 
18 
21 
29 
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The  operation  of  removing  the  tassels  was  not  performed  without  some 
injury  to  the  plants.  The  desire  was  to  remove  the  tassels  as  early  as 
practicable  in  their  development,  in  order  to  obtain  as  great  an  effect 
as  possible  from  their  removal.  It  was  found  that  by  unrolling  the 
upper  leaves,  particularly  on  a  warm  afternoon  when  somewhat  wilted,  the 
tassel  could  often  be  reached  and  removed  before  it  had  made  any  outward 
appearance.  But  even  at  this  early  stage  on  very  hot  days  and  in  small 
plants  the  pollen  had  already  in  some  cases  begun  to  be  liberated, 
removal  of  the  tassel  so  early,  however,  was  usually  attended  by  more  or 
less  injury  to  the  leaves.  These  young  tassels  were  more  liable  than  the 
older  ones  to  bring  away  with  them  one  or  two  of  the  upper  leaves.  The 
displacement  of  the  leaves  in  removing  the  tassels  so  young  also  worked 
injuriously,  since  the  delicate  surfaces  unaccustomed  to  the  sun  were 
frequently  scorched  during  the  hot  dry  weather  which  prevailed.  For 
this  reason  the  tassels  were  usually  allowed  to  remain  until  about  half 
emerged  from  the  leaves.  Even  then  the  leaves  occasionally  came  away 
with  them.  A  steady  prolonged  pull  proved  less  liable  to  bring  out  leaves 
with  the  tassel  than  a  sudden  one,  and  it  was  found  that  grasping  the 
upper  portion  of  the  stalk  with  one  hand  while  the  tassel  was  removed 
with  the  other  aided  materially  in  retaining  the  leaves.  With  a  little 
practice  the  work  could  be  performed  quite  successfully  and  rapidly.  A 
record  was  kept  of  the  number  of  leaves  destroyed  on  each  row  which  was 
as  follows,  the  numbers  indicating  the  detasseled  rows  in  order  from  two 
to  twenty:  58,  34,  50,  32,  55,  47,  30,  34,  42,  37.  This  does  not  indicate  the 
full  extent  of  the  injury,  since  on  many  of  the  hills  the  upper  leaves  which 
remained  were  scorched  by  the  sun,  as  above  stated,  or  broken  over  owing 
to  the  removed,  while  they  were  young,  of  the  supporting  tassel.  The 
effect  of  this  injury  must  have  been  to  reduce  any  advantage  to  be  gained 
from  the  detasseling.  The  extent  of  such  injury  could  perhaps  have  been 
lessened  somewhat  by  greater  care  and  previous  experience.  But  to  have 
prevented  it  altogether  would  have  necessitated  allowing  the  tassels  to 
remain  until  fully  expanded,  by  which  time  most  of  the  pollen  would  have 
matured  and  any  benefit  from  the  detasseling  almost  wholly  lost. 

As  soon  as  silks  began  to  appear  they  were  counted  at  intervals  of  about 
three  days  on  both  detasseled  and  untreated  rows.  The  results  are  given 
in  part  in  the  following  table: 
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Number  of  silks  visible  at  successive  dates  on  normal  and  detasseled  rows.   {The  even 
numbered  rows  were  detasseled.) 


Row. 


July  28. 


July  10. 


August  8. 


August  10. 


August  20. 


1  .... 
t  .... 

3  

4  .... 

5  

6  .... 

7  .... 

8  .... 

9  

10  .... 

11  .... 

12  .... 

IS  .  

14  .... 

15  

16  

17  

18  

19  


14 
15 

9 
10 

9 
14 

12 
20 
11 
18 

14 
15 
6 
8 

6 

5 

12 
9 


69 
1U0 

52 
105 

54 

108 
57 
118 

60 
187 

72 
105 

41 
123 
49 
95 

87 
93 
45 
106 


194 

268 
178 


181 
298 
162 
276 

172 
851 
217 
315 

152' 
816 
160 
261 

189 

277 
116 
206 


281 
364 
264 
414 

298 
427 
278 
892 

804 
441 

828 

297 

279 
411 
267 
419 

276 
482 
801 
406 


508 
588 
466 
462 

479 
644 
518 
516 

589 
648 
546 

675 

518 
629 
438 
593 

411 

589 
469 


It  will  be  noticed  that  the  silks  appeared  earlier  on  the  rows  that  were 
detasseled.  At  the  second  counting,  July  30,  the  number  of  silks  which 
had  appeared  on  the  detasseled  rows  was  a  little  more  than  double  the 
number  that  had  appeared  on  the  untreated  rows,  averaging  109£  for  the 
former  and  53  for  the  latter.  The  proportion  in  favor  of  the  detasseled 
rows  diminished  somewhat  thereafter,  but  the  number  at  the  close  remained 
about  20%  greater  than  on  the  others.  The  detasseling  therefore  had  a 
decided  effect  on  the  silks,  increasing  their  number  and  causing  them  to 
pat  forth  earlier.  The  increase  in  the  number  of  silks  appeared  to  be  due 
partly  to  the  production  of  several  silks  upon  stalks  which  otherwise  would 
have  produced  but  one  and  partly  to  the  appearance  of  silks  upon  stalks 
so  small  and  feeble  that  but  for  the  detasseling  no  silk  would  have  made 
its  appearance.  Had  the  soil  been  uniformly  good  and  the  season  more 
favorable,  so  that  all  the  stalks  could  have  more  uniformly  and  fully 
developed,  the  total  number  of  silks  appearing  upon  the  two  sets  of  rows 
during  the  season  would  probably  have  been  more  nearly  equal.  But  the 
same  condition  would  doubtless  also  have  enabled  the  first  stimulating 
effect  of  the  detasseling  to  have  made  its  appearance  more  nearly  at  once 
throughout  the  field  and  thus  have  caused  the  average  increase  in  the 
earliness  of  the  silks  due  to  the  operation  to  have  been  even  greater  than 
it  was. 

In  harvesting  the  crop  each  row  was  shocked  and  husked  by  itself. 
The  husking  of  the  first  ten  rows  was  done  upon  September  26,  and  that 
of  the  second  ten  upon  the  following  day,  the  corn,  with  the  exception  of 
the  gleanings,  being  hauled  to  the  barn  and  weighed  on  the  day  it  was 
husked.  The  stalks  were  weighed  October  10  and  11.  The  results  were 
as  follows: 
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Yield  from  detasseled  and  untreated  rows  (the  even  rows  detasseled). 


Pounds  of  Pounds  of 

Row.                           •  earn.  fodder. 

1  104.75  164.1 

2                        98.50  142.2 

3                       93.00  146.1 

4....  127.25  151.3 

5  ....102.50  167.4 

6  123.50  130.8 

7  11838  158.3 

8   113.12  127.0 

9...  118.50  160.7 

10  130.25  119.0 


Row. 


Pound*  of 


11  108.60 

12  132.62 

13  98.00 

14  114.79 

15  85.79 

16  107.31 

17   88.00 

18  57.94 

19  131.00 

20   95.37 


Pound* of 
fodder. 

187.8 

152.0 
151.8 
147.0 
160.7 
169.0 
140.0 
89.0 
135.7 
152.0 


Total  com  on  the  ten  detasseled  rows   1,100.56  pounds 

"      "    "   "    "  untreated    1,046.31  " 


Apparent  gain  in  corn  from  detasseling   54.25 


Total  fodder  on  the  ten  untreated  rows.!   1,573.2  pounds 

detasseled  "    I,37a3  " 


<t      it  a 


Apparent  loss  in  fodder  from  detasseling   194.9  " 

It  will  be  seen  upon  examination  that  seven  out  of  the  ten  detasseled 
rows  gave  an  increased  yield  of  corn  over  either  of  the  adjoining  rows, 
while  two  gave  a  smaller  and  one  an  intermediate  yield.  The  total 
apparent  gain  by  the  operation  was  54.25  pounds  of  ears,  or  a  little  over 
5  per  cent.  The  yield  of  fodder  on  the  other  hand  was  less  on  the 
detasseled  rows.  The  time  required-  for  the  operation  of  detasseling 
averaged  about  2£  hours  a  day  for  15  days,  or  a  total  of  nearly  four  days' 
time  for  a  gain  of  less  than  a  bushel  of  corn,  not  taking  into  account  the 
loss  in  fodder.  For  practical  purposes  the  work  might  have  been  done 
with  a  little  less  care  in  somewhat  less  time,  and  in  a  favorable  season 
would  doubtless  have  given  rather  better  results,  but  we  cannot  see  from 
the  results  of  this  experiment,  nor  from  those  at  other  stations  taken  as 
a  whole,  how  the  operation  can  be  made  financially  profitable. 

Agricultural  College,  Mich.,  ) 
June  29,  1895.  \ 
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The  Michigan  Agricultural  College  maintains  a  college  extension  course 
of  reading  designed  especially  for  farmers,  gardeners,  fruit  growers  and 
stock  breeders.  This  course  is  open  to  all  who  are  interested.  The 
college  is  especially  earnest  in  its  desire  to  bring  the  college  nearer  to  the 
farmer  by  a  thorough  dissemination  of  the  latest  knowledge  relating  to 
agriculture.  We  invite  the  co-operation  of  all  progressive  farmers  in  this 
matter.  The  Farm  Home  'Beading  Circle  offers  a  course  in  systematic 
reading  on  subjects  of  practical  interest  to  every  farmer.  The  expenses  of 
maintaining  the  course  are  paid  from  a  special  appropriation  by  the  State 
Board  of  Agriculture.  There  are  no  expenses  to  members  except  the 
purchase  of  books.  We  have  already  a  large  and  rapidly  increasing 
number  of  readers  and  the  enthusiasm  of  those  who  have  taken  up  the 
course  is  very  gratifying.   Send  a  postal  card  for  full  information. 


L.  G.  GORTON, 

President  of  the  College. 


F.  B.  MUMFORD, 
Agricultural  College,  Mich. 
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INSPECTION  OF  COMMERCIAL  FERTILIZERS. 


The  law  requiring  the  inspection  and  licensing  of  commercial  fertilizers 
whose  retail  price  exceeds  ten  dollars  a  ton,  has  been  in  force  ten  y^ars. 
It  has  effected  great  changes  in  the  composition  and  value  of  such  fertil- 
izers. Designed  in  the  first  place  for  the  protection  of  farmers,  it  has 
incidentally  proved  a  protection  to  reputable  dealers  by  excluding  the 
materials  of  a  worthless  class  and  by  saving  them  from  the  competition  of 
unscrupulous  manufacturers. 

OBJECT  OF  CHEMICAL  ANALYSIS. 

In  the  analysis  of  commercial  fertilizers  attention  is  directed  exclusively 
to  nitrogen,  potash  and  phosphoric  acid,  in  forms  available  for  food  of 
the  plant.  These  are  of  such  great  importance  that  they  have  well  been 
called  the  tripod  of  agriculture.  They  are  not  the  only  materials  that 
serve  as  food  of  plants,  but  they  are  the  only  manurial  materials  for  which 
the  farmer  can  afford  to  pay  more  than  ten  dollars  a  ton.  The  common 
materials  which  make  up  the  body  of  our  soils,  such  as  lime,  magnesia, 
alumina,  silicia  and  oxide  of  iron,  the  farmer  cannot  afford  to  buy  as  manure 
at  twenty  to  forty  dollars  a  ton,  to  apply  to  his  fields  made  up  of  the  same 
materials.  The  farmer  buys  his  land  by  the  acre  and  not  by  the  ton.  The 
claim  of  some  fertilizers  that  they  contain  all  these  soil  materials  may  be 
proof  of  their  small  value.  These  common  constituents  of  the  soil,  aside 
from  nitrogen,  potash  and  phosphates,  do  not  enter  into  consideration  in 
making  up  an  estimate  of  the  value  of  any  fertilizer. 


GATHERING  SPECIMENS  FOB  ANALYSIS. 

The  law  requires  the  manufacturer,  importer,  etc.,  to  deposit  with  the 
Secretary  of  the  State  Board  of  Agriculture  a  sealed  glass  jar  of  the  fer- 
tilizer with  a  certified  copy  of  the  analysis.  But  the  specimen  for  analysis 
is  selected  in  the  open  market,  so  as  to  find  the  material  in  the  condition 
it  is  offered  to  the  farmer.  Where  there  are  several  packages  of  the  same 
fertilizer,  a  handful  is  taken  from  each  bag,  the  whole  well  mixed  and  then 
a  pound  taken  for  an  average  sample  for  analysis.  On  a  card  is  entered 
the  name  of  the  manufacturer  and  his  address,  the  trade  name  of  the 
fertilizer,  name  of  the  dealer,  the  locality  and  date  of  collecting.  This  card 
is  inclosed  with  the  specimen  in  a  tight  can  or  jar  and  brought  to  the 
laboratory  for  analysis.  Where  it  is  possible  the  specimen  is  selected  in 
the  open  market,  but  in  a  few  instances  the  manufacturer's  specimen  is 
used. 
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When  all  the  specimens  are  collected  thev  are  analyzed  to  determine 
the  amount  of  available  nitrogen,  estimated,  as  ammonia,  the  amount  of 
available  phosphoric  acid — the  insoluble  phosphoric  acid  and  the  amount 
of  potash  soluble  in  water.  The  results  of  analysis  are  entered  in  a  line 
and  in  a  parallel  line  the  amounts  corresponding  as  claimed  by  the  manu- 
facturer.  The  results  are  thus  capable  of  direct  comparison. 

MANUFACTURERS  SHOULD  PROTECT  THEIR  RETAIL  DEALERS. 

By  the  proviso  to  section  3  of  the  law  a  dealer  in  this  State  is  not 
required  to  take  out  a  license  for  the  sale  of  any  fertilizer  if  the  man- 
ufacturer has  taken  out  a  license  for  such  fertilizer.  In  this  way  the 
manufacturer  can  protect  all  his  agents  in  this  State  by  payment  of  a 
single  fee.  Otherwise  each  dealer  must  take  out  a  license.  The  object 
of  the  law  is  not  merely  to  collect  a  revenue,  but  to  secure  the  analysis 
and  certification  of  every  fertilizer  sold  in  the  State.  If,  then,  any 
manufacturer  neglects  or  refuses  to  take  out  a  license  for  his  goods,  it 
would  be  a  matter  of  prudence  for  all  dealers  to  refuse  his  goods,  and  sell 
only  the  fertilizers  of  such  manufacturers  as  will  protect  their  agents  in 
the  State.  If  outside  manufacturers  neglect  their  State  agents,  then  the 
law  exacts  the  fee  for  license  from  each  dealer  in  the  State. 

OBJECT  OF  INSPECTION  OF  COMMERCIAL  FERTILIZERS. 

The  law  does  not  prescribe  any  standard  for  the  composition  of  a  com- 
mercial fertilizer,  the  manufacturer  being  free  to  make  his  own  standard, 
the  law  simply  requiring  that  the  fertilizers  offered  for  sale  shall  be  up  to 
the  standard  set  up  by  the  manufacturer.  The  license  to  sell  does  not 
certify  to  the  value  of  the  fertilizer,  but  simply  states  that  the  manufact- 
urer or  dealer  offers  for  sale  a  fertilizer  for  which  a  certain  content  of 
nitrogen,  potash  and  phosphoric  acid  is  claimed,  and  that  samples  of  such 
fertilizers  have  been  deposited  with  the  secretary  of  the  college  with 
affidavit  regarding  the  composition.  Analysis  is  then  made  of  each  of 
these  fertilizers,  gathered  in  the  open  market  as  far  possible,  and  the 
results  of  such  analysis  published  in  bulletin.  The  claimed  composition 
and  found  composition  are  arranged  in  parallel  lines,  so  that  the  real  com- 
position can  be  compared  at  a  glance  with  the  composition  claimed  for  it 
by  manufacturer.  In  this  way  the  buyer  can  see  at  once  by  this  bulletin 
whether  the  fertilizer  is  as  good  as  the  claims  made  for  it. 

RESULTS  REACHED  BY  INSPECTION. 

In  the  table  of  results,  the  statement  is  made  in  parts  in  one  hundred 
of  the  fertilizer  analyzed  or  percentage  of  material  found.  In  the  line 
giving  the  amount  claimed  there  is  often  given  a  minimum  and  maximum 
figure.  For  example  under  the  heading  of  phosphoric  acid,  the  total 
P306  is  given  in  one  case  25  to  30,  which  means  that  the  fertilizer  contains 
at  least  25%  of  P205  and  may  contain  30%.  In  practice  the  lowest  claims 
are  usually  what  the  manufacturer  aims  to  furnish  the  farmer  and  are  all 
that  he  is  required  to  furnish.  It  is  safer  to  calculate  the  value  of  any 
fertilizer  on  this  minimum  claim. 

The  quality  of  the  fertilizers  sold  in  this  State  has  greatly  improved 
within  a  few  years  past.  On  comparing  the  composition  as  "  claimed  " 
with  that  "  found  "  by  analysis,  it  will  be  seen  that  in  only  a  few  cases 
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does  the  minimum  claim  exceed  the  amount  actually  found  and  in  many 
cases  the  amount  found  exceeds  the  highest  amount  claimed.  The  day 
when  a  mixture  of  leached  ashes  and  soap-boilers  waste  can  be  sold  for 
superphosphate,  or  marl  palmed  off  for  Buckeye  phosphate  has  passed 
away  in  Michigan. 

The  trade  name  of  a  fertilizer  does  not  necessarily  indicate  its  real  uses. 
Thus  a  dealer  may  sell  an  "onion"  fertilizer,  "strawberry"  fertilizer, 
"cabbage"  fertilizer  and  "lawn"  fertilizer,  leading  his  patrons  to 
suppose  that  they  are  buying  fertilizers  specially  fitted  for  these  various 
crops  and  yet  the  fertilizers  of  these  several  names  may  all  be  sold  out  of 
one  common  stock.  The  special  trade  name  means  very  little,  but  the 
chemical  composition  means  a  great  deal.  The  farmer  should  learn  to 
buy  his  fertilizers  with  reference  to  their  chemical  composition,  instead  of 
a  trade  name  that  signifies  nothing.  He  might  as  well  buy  his  team  on 
the  strength  of  their  name  without  reference  to  the  work  they  can  do.  If 
he  finds  a  fertilizer  rich  in  ammonia,  phosphoric  acid  and  potash — a  fer-, 
tilizer  that  can  do  good  work  in  raising  crops — and  if  the  price  is  reason- 
able, that  is  the  kind  to  buy,  no  matter  what  name  it  bears. 

A  few  manufacturers  have  failed  to  take  out  a  license  for  all  the  brands 
of  fertilizers  they  are  offering  for  sale  in  this  State.  There  have  been 
found  fifteen  such  unlicensed  fertilizers  on  sale  during  this  year,  and 
the  list  is  printed  at  the  close  of  table  of  licensed  fertilizers.  In  this  list 
are  possibly  some  regularly  licensed  fertilizers  sold  under  another  name. 
But  the  law  (Sec.  3)  requires  of  the  manufacturer  a  license  fee  of  $20  for 
each  and  every  brand  of  fertilizer  he  offers  for  sale  in  this  State.  The 
sale  of  a  fertilizer  already  licensed  under  a  variety  of  names  without  a 
license  for  each  brand  is  clearly  unlawful. 

It  may  be  that  some  of  the  manufacturers  in  this  list  have  forgotten  to 
renew  their  license,  but  it  would  seem  that  some  of  them  seek  to  evade  the 
law  and  sell  their  goods  without  complying  with  the  law,  thus  giving  the 
public  no  proof  of  the  value  of  their  goods.  The  law  was  enacted  to  pre- 
vent defrauding  the  farmer  by  selling  him  goods  of  inferior  quality,  and 
at  the  same  time  to  protect  the  honest  manufacturer  in  the  sale  of  good 
fertilizers.  The  fee  that  is  demanded  is  not  to  make  money  for  the  State, 
but  simply  to  pay  the  expense  of  collecting  specimens  of  fertilizers  in  the 
open  market,  the  analysis  of  the  same,  and  the  license  for  their  sale.  By 
requiring  the  manufacturer  to  state  under  oath  the  chemical  substances  he 
uses  in  making  his  fertilizer,  and  then  comparing  the  composition  as 
claimed  by  the  manufacturer  with  the  results  as  found  by  analysis  in  this 
laboratory,  the  farmers  have  the  means  of  knowing  the  nature  of  the  sev- 
eral fertilizers  offered  for  sale  and  can  form  some  estimate  of  their  real 
value.  The  law  is  designed  in  the  first  place  to  protect  the  farmer,  in  the 
second  place  to  protect  the  honest  dealer  from  the  competition  of  dishon- 
est dealers,  and  m  the  third  place  to  expose  the  cheats.  Manifestly  if  the 
law  is  to  be  enforced  upon  any,  it  must  be  enforced  upon  all.  The  repu- 
table dealers  would  furnish  honest  goods  without  the  law;  it  is  the  evasive 
fellows  that  the  law  aims  to  reach. 

Most  of  these  unlicensed  fertilizers  come  from  outside  the  state,  and  the 
law  can  only  reach  the  local  dealers.  It  may  seem  like  a  hardship  to 
enforce  the  law  against  the  dealers  within  our  State  for  the  neglect  of  the 
manufacturers  outside  the  State,  but  the  law  has  no  force  outside  our 
State.  If  these  foreign  manufacturers  are  unwilling  to  place  their  goods 
in  the  open  light  of  day  by  showing  their  real  composition  and  thus  come 
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in  fair  competition  with  reputable  dealers,  it  would  be  prudent  for  dealers 
to  refuse  to  handle  their  goods,  and  thus  save  themselves  from  the  severe 
penalty  for  selling  unlicensed  fertilizers.  It  would  be  wise  for  farmers  to 
refuse  to  buy  fertilizers  whose  composition  they  do  not  know,  and  of  whose 
intrinsic  value  they  have  no  assurance.  It  would  be  well  to  leave  such 
fertilizers  severely  alone.  It  is  the  manifest  duty  of  the  Board  of  Agri- 
culture to  enforce  the  law  against  the  dealers  in  unlicensed  fertilizers. 
When  such  dealer  has  paid  a  fine  of  $100  for  the  sale  of  an  unlicensed 
fertilizer,  he  will  conclude  that  there  may  be  more  profit  in  dealing  in 
legitimate  goods. 

WHAT  TO  LEARN  FBOM  THE  TABLE  OF  ANALYSIS. 

As  previously  stated  the  three  most  valuable  materials  in  commercial 
fertilizers  are  potash,  phosphoric  acid  and  available  nitrogen.  Each  of 
these  has  a  commercial  value  which  may  be  stated  in  dollars  and  cents. 
Only  these  three  substances  are  considered  in  the  inspection  of  commer- 
cial fertilizers  because  the  other  materials  are  of  too  little  value  to  be  pur- 
chased at  high  prices.  By  placing  before  the  farmer  the  composition  as 
claimed  by  the  manufacturer  and  the  composition  of  the  material  as  found 
in  the  market,  he  can  find  whether  the  goods  are  up  to  standard  and  can 
also  form  an  estimate  of  the  market  value  of  the  goods.  If  the  analysis 
shows  more  of  a  given  substance  than  is  claimed,  the  goods  are  better  than 
claimed;  but  if  much  less  is  found  on  analysis  than  is  claimed,  then  the 
goods  are  proportionately  of  less  value  to  the  farmer. 

The  market  value  of  these  materials  varies  somewhat  from  year  to  year. 
The  value  of  nitrogen  estimated  as  ammonia  is  now  16  cents  a  pound;  of 
available  phosphoric  acid,  8  cents  a  pound;  of  insoluble  phosphoric  acid, 
2£  cents  a  pound;  and  potash  is  worth  6  cents  a  pound. 

Since  there  are  20  times  100  pounds  in  a  ton,  if  we  multiply  the  value 
of  one  pound  by  20  we  find  the  value  of  one  per  cent  of  any  material  in  a 
ton.  We  may  thus  construct  a  table  for  estimating  the  value  of  any 
materials  found  in  the  res  alts  of  analysis.  One  per  cent  means  20  pounds 
in  a  ton,  and  if  the  material  is  worth  8  cents  a  pound,  then  each  per  cent 
equals  $1.60  for  a  ton. 


Multiply  the  per  cent  of  available  P3  05  by  $1  60 

insoluble  P2  06  by    60 

"  "      ammonia  by  3  20 

potash  by  1  20 

The  sum  of  these  products  will  give  the  market  value  of  the  fertilizer. 

For  example  take  Garden  City  Superphosphate: 

3.26  %  ammonia  X  $3.20   _  $10  43 

9.23  %  available  P2  05  x  $1.60    14  77 

3.39  %  insoluble  P2  05  x  .50   1  69 

.77  %  potash  X  $1.20  „   92 

Market  value  of  a  ton  $27  91 

Digitized  by  Google 


CHEMICAL  DEPARTMENT.  7 

The  law  respecting  inspection  and  licensing  of  commercial  fertilizers  is 
again  inserted,  because  so  many  seem  to  be  ignorant  of  its  provisions: 

[Seeeton  Laws  of  1885,  No.  ».] 

AN  ACT  to  provide  for  the  inspection  of  commercial  fertilizers  and  to  regulate  the 

sale  thereof. 

Section  1.  The  People  of  the  State  of  Michigan  enact.  That  any  person  or  persons 
who  shall  sell  or  offer  for  sale  in  this  state  any  commercial  fertilizer,  the  retail  price  of 
which  exceeds  ten  dollars  per  ton,  shall  affix  on  the  outside  of  every  package  containing 
such  fertilizer  a  plainly  printed  certificate,  stating  the  number  of  net  pounds  therein; 
the  name  or  trade  mark  under  which  such  article  is  sold;  the  name  of  the  manufact- 
urer, the  place  of  manufacture,  and  a  chemical  analysis,  stating  the  percentage  of 
nitrogen  in  an  available  form;  of  potash  soluble  in  water,  and  of  phosphoric  acid  in 
available  form  (soluble  or  reverted)  and  the  insoluble  phosphoric  acid. 

Sec.  2.  Before  any  commercial  fertilizer  is  sold  or  offered  for  sale,  the  manufacturer, 
importer,  or  parly  who  causes  it  to  be  sold  or  offered  for  sale  within  this  state,  shall  file 
with  the  secretary  of  the  State  Board  of  Agriculture  a  certified  copy  of  the  analysis 
and  certificate  referred  to  in  section  one,  and  shall  also  deposit  with  said  secretary  a 
sealed  glass  jar  containing  not  less  than  two  pounds  of  such  fertilizer,  with  an  affidavit 
that  it  is  a  fair  sample  of  the  article  thus  to  be  sold  or  offered  for  sale. 

Seo.  3.  The  manufacturer,  importer,  or  agent  of  any  commercial  fertilizer,  the  retail 
price  of  which  exceeds  ten  dollars  per  ton  as  aforesaid,  shall  pay  annually  to  the  secre- 
tary of  the  State  Board  of  Agriculture,  on  or  before  the  first  day  of  May,  a  license  fee 
of  twenty  dollars  for  each  and  every  brand  of  fertilizer  he  offers  for  sale  in  this 
state:  Provided,  That  whenever  the  manufacturer  or  importer  shall  have  paid  this 
license  fee  his  agents  shall  not  be  required  to  do  so. 

Sec.  4.  All  such  analyses  of  commercial  fertilizers  required  by  this  act  shall  be  made 
under  the  direction  of  the  State  Board  of  Agriculture  and  paid  for  out  of  the  funds 
arising  from  the  license  fees  provided  for  in  section  three.  At  least  one  analysis  of 
each  fertilizer  shall  be  made  annually. 

Seo.  5.  The  secretary  of  the  State  Board  of  Agriculture  shall  publish  in  his  annual 
report  a  correct  statement  of  all  analyses  made  and  certificates  filed  in  his  office, 
together  with  a  statement  of  all  moneys  received  for  license  fees,  and  expended  for 
analysis.  Any  surplus  from  license  fees  remaining  on  hand  at  the  close  of  the  fiscal 
year  shall  be  placed  to  the  credit  of  the  experimental  fund  of  said  board. 

8ec.  6.  Any  person  or  persons  who  shall  sell  or  offer  for  sale  any  commercial  fertil- 
izer in  this  state  without  first  complying  with  the  provisions  of  sections  one,  two,  and 
three  of  this  act,  or  who  shall  attach  or  cause  to  be  attached  to  any  such  package  or 
fertilizer  an  analysis  stating  that  it  contains  a  larger  percentage  of  any  one  or  more  of 
the  constituents  or  ingredients  named  in  section  one  of  this  act  than  it  really- does  con- 
tain shall,  upon  conviction  thereof,  be  fined  not  less  than  one  hundred  dollars  for  the 
first  offense,  and  not  less  than  three  hundred  dollars  for  every  subsequent  offense,  and 
the  offender  shall  also  be  liable  for  damages  sustained  by  the  purchaser  of  such  fertil- 
izer on  account  of  such  misrepresentation. 

Sec.  7.  The  State  Board  of  Agriculture  by  any  duly  authorized  agent  is  hereby 
authorized  to  select  from  any  package  of  commercial  fertilizer  exposed  for  sale  in  this 
state,  a  quantity,  not  exceeding  two  pounds,  for  a  sample,  such  sample  to  be  used  for 
the  purposes  of  an  official  analysis  and  for  comparison  with  the  certificate  filed  with 
the  Secretary  of  the  Seate  Board  of  Agriculture  and  with  the  certificate  affixed  to  the 
package  on  sale. 

Sec.  8.   All  suits  for  the  recovery  of  fines  under  the  provisions  of  this  act  shall  be 
brought  under  the  direction  of  the  State  Board  of  Agriculture. 
Approved  March  10, 1885. 

For  the  information  of  the  parties  concerned,  the  fertilizers  that  have 
been  licensed  for  1895  are  contained  in  the  list  of  this  bulletin;  also 
those  that  have  not  been  licensed  and  whose  sale  is  illegal  in  this  state  are 
printed  in  a  separate  list. 

E.  C.  KEDZIE, 


Agbicultubal  College,  )  Chemist  of  Experiment  Station. 

1  /Google 


July  5, 1895. 
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STATE  AGRICULTURAL  COLLEGE. 


Analysis  of  comercial  fertilizers 


Manufacturer. 

Trade  name. 

Dealer  and  locality. 

Michigan  Carbon  Works,  Detroit,) 

J  arras  Celery  Grower   

Geo.  Hancock,  Grand  Haren. 

Michigan  Carbon  Works,  Detroit,  j, 

Homestead  Bone  Black  Fertil- ) 
izer  J 

Geo.  Hancock,  Grand  Haren. 

Michigan  Carbon  Works,  Detroit,) 
Mich  5 

J  arras  Drill  Phosphate  

C.  B.  Waterloo,  Port  Huron.. 

Michigan  Carbon  Works,  Detroit,  j. 

Homestead  Potato  Grower  

J.  F.  Farnum,  Kalamazoo  

Michigan  Carbon  Works,  Detroit,  ^ 

Homestead  Vegetable  Grower... 

J.  H.  St.  Johns  &  Co-  Utica.. 

Michigan  Carbon  Worksk  Detroit,) 

Perfection  Froit  Grower  and ) 
Sandy  Soil  Fertilizer  J 

Geo.  Hancock,  Grand  Haren. 

Michigan  Carbon  Works,  Detroit,) 

Manufacturer    

Michigan  Carbon  Works,  Detroit,  j. 

Deasicatad  Bone  

Joseph  Lister,  Chicago,  111  

Pure  Bone  Meal  

\    Harbor  V 

(  C.  B.  Waterloo,  Port  Huron  ) 

Blackman  Fertiliser   

Detroit  Sanitary  Works,  Detroit,) 

j  W.  A.  Walters.  Battle  Creak  ) 
\  J.  W.Kandt,  Utica  \ 

Detroit  Sanitary  Works,  Detroit,) 

j  W.  P.  Darliiur.  Kalamaaoo.. ) 
\  E.  J.  Miller,  Washington.  J 

Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 

Crocker  Chemical  Co.,  Buffalo,  N.  Y._ 

Ammoniated  Wheat  and  Corn  ) 

Seth  Lathrop,  Richmond  

Cracker  Chemical  Co.,  Buffalo,  N.  Y.. 

Vegetable  Bone  Superphosphate. 

Guy  Kimball,  Port  Huron  

Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 

Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 

Ammoniated  Practical  Super- ) 

T.  F.  Chilsoa,  Plymouth  
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CHEMICAL  DEPARTMENT. 


in  Michigan  far  1895. 


Available 
nitrogen. 

Estimated  aa 
ammonia. 

Phoephorio  Acid. 

Potash  Soluble  in  Water. 

Available 

P2O5. 

Insoluble 
Pa05. 

Total 

Estimated  as 
KaO. 

Estimated  as 
K2SO4. 

j  Claimed  

\  Found  

1 

2.07 

1 

18.28 

.56 

1 

13.84 

1 

.96 

1 

1.78 

(Claimed  

( Foond  

2.25  to  8.15 
2.84 

8  to  11 
10.48 

.5  to  1.5 
.84 

8.5  to  12.5 
11.82 

1.5  to  2 
1.67 

3.09 

(Claimed  

]  Foond  

1.25  to  2 

1.31 

8to9 
8.04 

2  to  8 
1.89 

10  to  12 
9.48 

(  Claimed  ...i. 
{Foond  

1.94  to  2.68 
2.55 

8.5  to  10 
9.23 

.5  to  1.5 
1.06 

9  to  11.5 
10.29 

5to6 
4.25 

7.86 

1  Claimed  

{Foond 

4.6  to  5.35 
6.54 

5  to  6.5 
7.26 

6.5  to  7  JL 
7.68 

.78 

7.99 

14.11 

(Claimed  

{Found  

.8  to  1.25 
•  1.86 

10  to  11 
11.88 

lto2 

.95 

11  to  13 
12.31 

7  to  8.5 
6.88 

12  80 

(Claimed 

28  to  32 
80.94 

82  to  88 
82.14 

( Foond  

1.2 

(Claimed 

1.5  to  2.5 
2.84 

25  to  30 
29.42 

I  Foond  

(Claimed  

( Foond  

8.05 
4.59 

24.66 

24.81 

(Claimed  

( Found  

1 

1.10 

8. 

4.69 

8 

1.82 

.50 
.25 

6.01 

.46 

(Claimed  

I  Foond  

8.5  to  4.2 
4.13 

5  to  7 
6.26 

2  to  8 
1.24 

7  to  10 
7,51 

4  to  5 
4.93 

9.12 

( Claimed  

{Foond.  

2.25  to  3.25 
2£2 

6to8 
8.28 

8to3 
1.68 

8  to  11 
,  9.91 

2to8 
2.48 

4.49 

( Claimed  

(Foond  

8.5  to  4.5 
4.95 

25 

24.94 

1  Foond  

2.5  to  8.5 
*  210 

10  to  18 
10.24 

lto2 
1.78 

11  to  15 

12.02 

1.60  to  2.70 
1.75 

3  to  5 
3.24 

i  Claimed 

{ Foond  

6  to  7 
6.81 

6  to  7 
7.13 

lto2 
1.34 

7to9 
8.47 

5.94  to  8 

7.10 

11  to  15 
13.18 

{Claimed 

2.5  to  4 
8.4 

25  to  28 
26.57 

i  Foond  

{Claimed 

\  Foond  

lto2 
1.27 

8  to  10 
8.79 

lto2 

.70 

9  to  12 
9.49 

1.06  to  2 

1.21 

2  tot 

2.23 
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STATE  AGRICULTURAL  COLLEGE. 

Analysis  of  commercial  fertilizers 


Manufacturer. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y.- 


American Plant  Food  Co.,  Rich-) 
mond,  Va  ) 


Jareoki  Chemical  Co.,  Sandusky, ) 
Ohio  ) 


Jareoki  Chemical  Co.,  Sandusky, ) 
Ohio.  S 


Jareoki  Chemical  Co..  Sandusky,) 
Ohio  \ 


Jareoki  Chemical  Co.,  Sandusky,) 
Ohio  5 


H.  J.  Baker  &  Bros.,  New  York. . 


S.  M.  Isbell  &  Co.,  Jackson,  Mich.. 


S.  M.  Isbell  &  Co.,  Jackson,  Mich.... 


Armour  &  Co.,  Chicago,  Ill- 


Armour  &  Co.,  Chicago,  III.. 


Armour  &  Co.,  Chicago,  111  


Tradename. 


Ammoniated  Bone  Superphos- ) 
phate  j 


Superphosphate  No.  2. . 


New  Rival  Ammoniated  Super- ) 
phosphate  ) 


Special  Potato  Manure . 


Niagara  Phosphate.. 


Potato,  Hop   and  Tobacco) 
Phosphate  ) 


Pamunky  Phosphate . 


Lake  Brie  Fish  Guano. 


Fish  and  Potash  Potato  and ) 
Tobacco  Food   j 


C.  O.  D.  Phosphate... 


Pure  Ground  Bone... 


Vegetable  and  Vine  Fertiliser.. 


Isbell's  Celery  Grower.. 


Isbeirs  Vegetable  Fertiliser.. 


Armour's  Bone,  Blood  and) 
Potash  J 


Armour's  Ammoniated  Bone) 
and  Potash  ) 


Armour's  Pure  Bone  Meal.. 


Dealer  and  locality. 


Seth  Lathrop,  Richmond.. 


Manufacturer. 


T.  F.  Chilson,  Plymouth. 


Seth  Lathrop,  Richmond  . 


Manufacturer. 


Seth  Lathrop,  Richmond  


Manufacturer. 


H.  C.  Hill,  Petersburg. 


H.  C.  Hill,  Petersburg. 


Manufacturer. 


Manufacturer . 


Alfred  Brown,  Grand  Rapids. 


Manufacturer. 


Manufacturer- 


<  Stevens  &  Morton  Co.,  Ben-  ) 
I   ton  Harbor  j 


5  Seth  Lathrop,  Richmond...  > 
\  J.  Switser,  Washington  > 


[  Stevens  &  Morton  Co.,  Ben-  ) 
;    ton  Harbor  -  > 
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ATOllnDlg 

nitrogen. 

Estimated  as 
ammonia. 

Phosphoric  acid. 

Potash  soluble  in  water. 

Available 

P2O5. 

Insoluble 
P2O5. 

Total 
P2O5. 

Estimated  as 
Ka  0. 

Estimated  as 
K2SO4. 

(Claimed. 

S3  to  4.5 
8.5 

10  to  12 
8.68 

lto2 
2.85 

11  to  14 
11.08 

1.08  to  2 
1.22 

2  to  8 
2.25 

(Claimed. 

11  to  18 
11.89 

lto2 
4.04 

12  to  15 
15.73 

L854o2 

1.64 

23  to  83 
2.02 

(Claimed.  

1.5  to  8.5 
1.48 

10  to  12 
10.11 

lto8 
2.80 

11  to  15 
12.41 

1.6  to  8 
1.58 

8to5 
2.90 

(Claimed 
<  Found  

4.5  to  5.5 
4.81 

8  to9 
8.25 

1  to  2 
1.66 

9  to  11 
9.91 

5.4  to  6.4 
5.48 

10  to  12 
10.0& 

113  to  18 

11.87 

lto8 
4.28 

123  to  16 
15.6 

( Found  

23  to  83 
8.44 

10  to  12 
10.18 

lto2 
2.45 

11  to  14 
12.68 

8.25  to  4.8 
8.70 

6  to  8 
6.85 

(Claimed  

1  Pmiiu) 

—   

6to7 
2.87 

6to7 
8.80 

12  to  14 
11.67 

(Claimed  

( Found  

2to8 
1.27 

10  to  12 
9.88 

1.5  to  2 
5.7 

11.5  to  14 

15.08 

lto2 
1.5 

2.78 

(Claimed  

2to8 
1.27 

6  to  7 
10.58 

1  to2 
2.7 

7  to  9 
13.28 

83  to  4 
4.91 

9.to 

14  to  15 
16.48 

lto2 
2.11 

15  to  17 
19.6 

1  VmiujI 

(Claimed  

4to5 
6.06 

20  to  21 
20.3 

(Claimed.  

8to6 
4.72 

5to8 
7.51 

7  to  10 
8.97 

1.28 

8.79 

16.TO 

(Claimed 

23  to  83 
2J8 

10  to  12 
20.65 

10  to  12 
11.2 

( Foond  

20.72 

(Claimed  .. 

4to5 
430 

7to0 
9.60 

6  to  7 
7.99 

1  Inimil 

.96 

10.64 

14.7a 

(Claimed  

I  Found  

4  to  4.75 
4.76 

8  to  10 
10.81 

4to6 
2.97 

12  to  16 
18.78 

63  to  8.5 
7.01 

12.97 

(Claimed.  

I  Fonnd  

&2  to  2.80 
8.06 

8 

738 

2.75  to  8.75 
2.7 

10.75 
10.88 

1  to  2 
1.4 

2.50 

( Claimed 

2.5  to  8.8 
8.00 

25  to  29 
24.48 

I  Foond  
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STATE  AGRICULTURAL  COLLEGE. 

Analyst  of  commercial  fertilizer* 


Manufacturer. 

Armour  &  Co.,  Chicago,  HI  

Armour  &  Co.,  Chicago,  111  

Armour  &  Co.,  Chicago,  111  

Northwestern     Fertilizing      Co.,  \ 
Chicago,  111  J 

Northwestern     Fertilizing      Co.,  \ 
Chicago,  111  ) 

Northwestern     Fertilizing     Co.,  ) 
Chicago,  111  J 

Northwestern     Fertilizing,     Co.,  ) 
Chicago,  111  J 

Northwestern     Fertilizing     Co.,  ) 
Chicago,  111  ) 

Northwestern     Fertilizing     Co., ) 
Chicago,  111  ) 

Northwestern     Fertilizing     Co., ) 
Chicago,  111  5 

tipeidel,  Swartz  &  Fisher.  Grand) 
Haven,  Mich  ) 

Niagara  Fertilizer  Co.,  Buffalo,  N.  Y.. 
Niagara  Fertilizer  Co.,  Buffalo,  N.  Y.- 
Niagara Fertilizer  Co.,  Buffalo,  N.  Y.. 

Great  Eastern  Fertilizer  Co.,  Bnt-  ) 
land,  Vt  ) 

Great  Eastern  Fertilizer  Co.,  But- ) 
land,  Vt  J 

Great  Eastern  Fertilizer  Co.,  Bnt-  ) 
land,  Vt„  S 


Tradename. 

AllSolube  

Armour's  Baw  Bone  Meal  

Armour's  Bone  and  Blood  

Celery  Grower  

Fine  Baw  Bone  

Potato  Grower  

Garden  City  Superphosphate. 

Prairie  Phosphate.  

Challenge  Corn  Grower  

Ground  Bone  

Celery  Hustler  

Wheat  and  Corn  Producer  

Niagara  Grain  Grower  

Niagara  Triumph  

Great  Eastern  Potato  Manure... 

Great  Eastern  Corn  Fertilizer  

Great  Eastern  English  Wheat  ) 
Grower  ) 


Dealer  and  locality. 

Seth  Lathrop,  Richmond  

i  Pomeroy  Implement  Co.,  \ 
I   South  Haven  ) 

Seth  Lathrop,  Richmond  

Manufacturer..  

j  Ainsworth  &  Baohelder, ) 
\    Ypsilanti  ) 

Peter  Grinnell,  Richmond  

5  Stevens  A  Morton  Co.,  Ben- ) 
(    ton  Harbor  $ 

<  Ainsworth  &  Bachelder, ) 
i    Ypsilanti  f 

( Ainsworth  &  Baohelder, ) 
I    Ypsiland  J 

(Ainsworth  A  Baohelder.) 
I    Ypsilanti   ) 

N.  Bobbins,  Jr.,  Grand  Haven 
C.  E.  Lockwood,  Washington 
Manufacturer  

Manufacturer   

5  Pomeroy  Implement  Co., ) 
X    South  Haven  ) 

Gill  R.  Lovejoy,  Lenox  

Manufacturer  
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Available 
nitrogen. 

Estimated  aa 
ammonia. 

Phoephorie  acid. 

Potash  soluble  in  water. 

Available 
P2O5. 

Insoluble 
P2Oft. 

Total 
P2O5. 

Estimated  as 
K2  O. 

Estimated  as 
K28O4. 

(Claimed  

1  Found  

2.7  to  8.7 
4.09 

8  to  10 
10.04 

8to4 
8.82 

11  to  14 
18.86 

4to5 
5.06 

9.86 

(Claimed  

i  Found  

8.8  to  4.5 
4.67 

18  to  15 
14.89 

24.47 
28.28 

(Claimed  

I  Fnnnd 

5.81  to  6  M 
6.42 

7.25  to  8.25 
8.12 

4  to  7 
6.84 

11.25  to  15.25 
14.96 

c  Claimed  

8to4 
8.86 

7to9 
7.49 

4to5 
8.21 

8.88 

11.35 

1.73 

(Claimed  

I  Found  

4to8 
4.79 

22  to  24 
21.98 

(Claimed.  .. 

3to4 

7to9 
•  7.88 

4to5 
4.68 

( Foond  

4.08 

11.41 

2.47 

(Claimed.  . 

2.5  to8 
8.28 

8to9 
9.28 

4  to  4.5 
8.89 

12  to  13.5 
18.62 

.54  to  1.08 
.77 

1.42 

* 

(Claimed  

2  to  2.5 
2.21 

6to8 
7.85 

8  to  4 
4.41 

9  to  12 
11.76 

(Claimed..... 

2.5  to  8.5 
2.97 

8  to« 
7.99 

.lto2 
1.57 

9.90 

11.89 

.85 

(Claimed  

8  to  4 
*4.42 

18  to  22 
22.06 



I  Found 

7.90 

2.98 

.74 

8.67 

1.1 

2.08 

1.68 

7.55 

4.92 

12.47 

.18 

M 

I  Found  

1.12 

8.06 

2.28 

10.28 

1.81 

2.42 

( Found  

8.26 

9.17 

1.88 

11.00 

2.57 

4.65 

(Claimed. 

2to8 
2.17 

8  to  10 
9.08 

1  to8 

.41 

9  to  18 
9.49 

3.25  to  4 
5.1 

( Found  

9.5i 

(Claimed  

\  Found  

.8  to  1.5 
2.48 

8  to  10 
8.79 

lto8 

.85 

9  to  18 
9.14 

4to6 
6.55 

12.11 

( Claimed  : 

i  Found  

.88  to  1.76 
1.46 

8  to  12 
7.07 

lto8 
2.3 

9  to  15 
9.87 

2to4 
8.69 

6.88 
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STATE  AGRICULTURAL  COLLEGE. 

Analysis  of  commercial  fertilizer* 


nauuiwturwi 

1^e>satflsa  n earn  a 

Dealer  and  locality. 

Great  Eastern  Fertilizer  Co.,  Rot- ) 

Great  Eastern  Dissolved  Bone ) 
Fertilizer  5 

Milson  Rendering  and  Fertilizer) 

Potato,  Tobacco   and  Hop) 

TXT  \t                   t>_— .11— — 

Mileon  ^nHgHng  and  Fertilizer) 
Co.,  Buffalo,  O  J 

H7     Iff    PakAii     T>  1*  

tv.  m.  uanon,  tteaoing — . — . 

Milson  Rendering  and  Fertilizer) 

WT^  A.-  a_  1  _    TJ  _  _  _    —  llll  

W.  M.  Canon,  Heading  . — 

Milson  Rendering  and  Fertilizer) 
Co.,  Bnffalo,  nTy  } 

Bonget  a  Miller,  Falmyra  — 

Milson  Rendering  and  Fertilizer) 
Co.,  Bnffalo,  NTY  ) 

Wheat,  Oats  and  Barley  Phos- ) 

W.  M.  Canon,  Beading..  

Lister's    Agricnltnral    Chemical ) 
Works,  Newark,  N.  J  J 

Lister's  Special  Potato  Fertil- ) 
izer.  ) 

P  P  AnHwww  Wra hlmtoP  .. 

• 

Lister's     Agrienltnral    Chemical ) 

P.  P.  Andrews,  Washington... 

Works,  Newark,  N.  J  f 

W.  8.  Dnnbar,  St  Joseph,  Mloh.  

Meat  and  Bone  Fertilizer.  
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Available 
nirtogen. 

Estimated  as 
ammonia. 

Phosphoric  acid. 

Potash  soluble  in  water. 

Available 

P2O5. 

Insoluble 

P2O5. 

Total 
P2O5. 

Estimated  as 
Kj  O. 

Estimated  as 
K2  SO*. 

(Claimed 

18  to  15 
17.14 

I  Found  

.77 

17.91 

(Claimed. 

2.5  to  4 
2.55 

8toll 
8.58 

lto2 
1.65 

9  to  18 
10.28 

4to8 
8.69 

1  Foond  

6.83 

(Claimed. 

2^5  to  4 

2.83 

9  to  12 
6.89 

ltoS 
2.7 

10  to  15 
9.59 

1.5  to  2.5 
1.55 

( Foond  

2.85 

(Claimed  ... 

5  to  6 
6.08 

8  to  10 
7.29 

lto2 

.88 

9  to  12 
7.67 

5  to  6 
5.27 

1  Found  

9.69 

(Claimed  

I  Found  

3to4 
4.06 

22  to  25 
25.81 

22  to  25 
25.81 

(Claimed  

I  Foond  

1.5  to  4 
1.70 

9  to  10 
7.19 

lto8 
2.56 

10  to  18 

v./a 

2  to  3 

OJXt 

( Claimed  

2  to  8 
2.04 

8  to  10 
8.61 

8to4 
1.81 

1  Foond  

2.58 

11.19 

8.88 

( Claimed  

{  Found  

1.50  to  2 

1.05 

9.50  to  11 

9.51 

2to3 
2.27 

2.67 

12.18 

4.18 

6.20 

4.47 

4.18 

8.68 

.18 

.83 
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STATE  AGRICULTURAL  COLLEGE. 


The  following  fertilizers  have  not  been  licensed  for  1895.  The  penalty  for  selling 
without  license  is  $100  for  first  offense,  and  $300  for  each  subsequent  offense.  See 
section  6  of  Act  No.  26,  of  session  laws  of  1885,  printed  in  this  Bulletin. 


Manufacturer. 

Trade  Name. 

Dealer  and  Locality. 

Michigan  Carbon  Works,  Detroit  | 

Lawn  Fertiliser.  

O.  A.    Thompson    ft  Son, 
Ypsilanti  

Grand  Rapids  Glne  Co.,  Grand) 

Non  Plus  Ultra 

Perkens    ft    Hess,  Grand 
Grand  Rapids.   

T7a_  TkA  Vam4*b    TWit>  Ann  Mlolt 

UleTeland  Dryer  Co.,  Cleveland,  Ohio 

Ohio  oeea  Maker  ......  .... 

Cincinnati  Deeiocating  Co.,  Cin-  ? 
cinnati,  Ohio.  J 

Giieaa  Phosphate  ...... 

John  Wallace,  St,  Joseph  

UluOUlIlaU    JLJ0BlOOBUllg    \JV.y    V/LU"  1 

cinnati,  Ohio.  ) 

fVimnlAta  Ojtnl api  1Vfw*lr   Ma.  ) 
wutyww  uwuou  xiuvft   bop  f 

John  Wallace,  St.  Joseph  

Cincinnati  Deaiooating  Co.,  Cin-) 
cinnati,  Ohio.  J 

Ohio  Valley  Phosphate  

John  Wallace,  St.  Joseph  

Cincinnati  Desiccating  Co.,  Cin-) 
cinnati,  Ohio.   ) 

Pkmn  I  w  TTIi  iiaiili  ■In 

jonn  waiieoe,  shm  «i osopn  ... 

Cincinnati  Deaiooating  Co.,  Cin-) 
cinnati,  Ohio  J 

John  Wallace,  St.  Joseph  

C.  B.  Waterloo,  Port  Huron  

ft 

Ground  Steamed  Bone..  

C.  B.  Waterloo,  Port  Huron  

High  Grade  DisaolTed  Bone  

Pomeroy     Implement  Co., 
South  Haven  

Fitch  Fertiliser  Works,  Bay  City, ) 
Mich  A.T-7.___.„{ 

Big  Crop  Phosphate  

Manufacturer    

Fitch  Fertiliser  Works,  Bay  City, ) 
Mioh  ..TT.......'  J 
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BACK  NUMBERS  OF  BULLETINS. 


Copies  of  the  following  Station  Bulletins  only  are  still  on  hand  and 
will  be  sent  to  farmers  free  while  they  last,  on  application. 

No.  65.  Planting  for  Honey. 

67.  Frnit  Tests  at  South  Haven  Station. 

68.  The  Jack-pine  Plains. 

69.  Feeding  Steers  of  Different  Breeds. 
71.  Beet  Sugar. 

77.  Comparing  the  Yield  of  Old  Meadows  with  those  Recently 

Planted. 

78.  Glanders  and  Farcy. 

79.  Vegetable  Tests. 
93.  Potatoes. 

98.  Locusts  and  the  Horn  Fly. 

103-6.  (In  one  volume.)    Peach  and  Plum  Culture.    A  Year  Among 
Fruits.   Michigan  Fruit  List.    Strawberries  and  Raspberries. 

113-16.  (In  one  volume.)  Fattening  Lambs.  Rape  as  a  Forage 
Plant.  Management  of  Swamp  Lands.  Insects  in  the  Clover 
Field. 

118.  Fruits  at  South  Haven. 

119-20.  Potatoes — Vegetable  Novelties  and  Notions. 

121.  Pests  of  the  Orchard  and  Garden. 

122  24.  Small  Fruit  Notes.  Native  Plums  and  Cherries.  The  Apple 
Orchard. 

I.  H.  BUTTE RFIELD, 

Secretary. 
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FARM  DEPARTMENT 


127    Dairy  Records 

138   Fattening  Lambs 


BY  CLINTON  D.  SMITH  AND  F.  B.  MTJMFORD, 


AGRICULTURAL  COLLEGE,  MICH. 
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The  Bulletins  of  this  Station  are  sent  free  to  all  newspapers  in  the  State 
and  to  such  individuals  interested  in  farming  as  may  request  them.  Address  all 
applications  to  the  Secretary,  Agricultural  College,  Michigan. 


Michigan  Agricultural  Experiment  Station. 

Postoffioe  and  Telegraph  Address,  Agricultural  College,  Mlefa. 

Bailroad  and  Express  Address,       .....       Lansing,  Mich. 

A  DKPABTKXNT  OT  THE  STATS  AQBIOULTUBAL  OOLLBOB,  AND,  WITH  IT,  OONTBOLLBD 

BY  THE 


INCORPORATED 


STATE  BOARD  OF  AGRICULTURE. 


How.  FRANKLIN  WELLS,  Constantine,  Prsstdsnt  of  the  Board  

Hon.  HENBY  CHAMBERLAIN,  Three  Oaks   "  "11 

How.  W.  B.  BOYDEN,  Delhi  Mills   n       M  II 

H6H.  CHA&  W.  GABFIELD,  Grand  Rapids   M  II 

Hoh.  CHABLES  F.  MOORE,  St.  Clair   "       M  U 

Hoh.  CHA8.  J.  MONROE,  South  Haren,    "       «  U 

Hoh.  JNO.  T.  RICH,  Governor  of  the  State,   \mm*m*i*. 

Hoh.  LEWIS  G.  GORTON,  President  of  the  College   JJ»o«eio. 


STANDING  COMMITTEES  OF  THE  BOARD. 
The  President  of  the  Board  is  ex  officio  member  of  each  of  the  standing  committees. 

Mbohahioal  Department,    .  { c'W* 


Finance,  C.  W.  Garfield,  C.  J.  Monroe. 

Favm  Management,  .  W.  E.  Boyden,  C.  F.  Moore. 

Botany  and  Horticulture,   .  \  ^'  j^i^^^* 

Buildings  and  College  Pbopbbtt  {  ^'  J*  Hoore?' 

/H.  Chamberlain, 
/Chas.  J.  Monroe, 
(L.  G.  Gorton. 
C.  J.  Monroe,  C.  W.  Garfield, 


Vbtbbinabt, 

MlLTTABT, 

LandGbant, 
Wbathbb  Beryiob, 


Garfield. 
W.  E.  Boyden,  C.  F.  Moon. 
W.  B.  Boyden,  C.  F.  Moons. 
C.  F.  Moore,  H.  < 


Station, 
H. 


j  C.  J.  Monroe, 
<W.K  Boyden. 

(C.F.Moore, 

<C.W, 

C.  Wi 


STATION  COUNCIL. 

CiiiNTON  D.  Smith,  M.  8  Director  and  Agriculturist. 

L.  B.  Tajt,  M.  S  Horticulturist.  ■  Iba  H.  Buttebvisld,  Seo.  and  Tress. 

BobbbtC.  Kbdzeb,M.  A.,M.D.,    .     .  Chemist.  I  Lewis  G.  Gobton,  M.  8.,  Pres.,     .     Sz  officio* 

ADVISORY  AND  ASSISTANT  STAFF. 

A.  A.  Cbozibb,  M.  6.,  Assistant  in  Agriculture.  G.  C.  Dayib,  M.  8.,     Consulting  Entomologist. 

Hbbbbbt  W.  Mumtobd,             "        *'  Chas.  F.  Wheeler,  B.  S.,     "  Botanist. 

H.  P.  Gladdbn,  B.  S.,   Assistant  in  Horticulture.  Mrs.  L.  E.  Landon,      ....  Librarian. 

H.  E.  Habbison,  B.  S.,  Assistant  in  Chemistry.  T.  T.  Lyon,  So.  Haren,  In  charge  of  Sub-Station. 

E.  A.  A.  Grange,  V.  S.,  Consulting  Veterinarian.  1  R.  L.  Tatlob,  Lapeer,    .     In  charge  of  Apiary. 


SUB-STATIONS. 

Grayling.  Crawford  County,  80  acres  deeded. 

South  Haven  Van  Buren  County,  10  acres  rented;  5  acres  deeded. 
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BULLETIN  NO.  127. 


SEPTEMBER,  1805. 


t 

DAIRY  RECORDS. 


BY  CLINTON  D.  SMITH. 


The  method  of  keeping  the  records  of  the  oollege  herd  is  as  follows : 

The  oowb  are  milked  into  tin  pails  of  uniform  weight,  and  eaoh  mess  is 
weighed  on  a  Ghatillon  spring  balance,  graduated  to  tenths  of  a  pound. 
The  balance  is  provided  with  two  index  fingers,  one  of  whioh  is  so 
adjusted  as  to  stand  at  zero  when  the  empty  pan  in  whioh  the  milking  is 
to  be  done  is  hanging  on  the  hook.  This  finger  then  points  to  the  exact 
weight  of  the  mess  as  the  cows  are  subsequently  milked,  and  the  necessity 
of  subtracting  the  weight  of  the  pail  for  eaoh  milking  is  avoided.  A  ohart 
hangs  on  the  wall  of  the  separator  room  on  whioh  at  the  left  in  a  vertical 
column  are  printed  consecutive  numbers  from  one  to  thirty-one,  to  corre- 
spond with  the  days  of  the  month,  two  horizontal  lines  being  allowed  for 
eaoh  day,  the  one  for  the  morning  mess,  the  other  for  the  evening.  The 
names  of  the  cows  are  written  at  the  top  of  the  sheet  over  the  vertical  col- 
umns from  left  to  right  in  the  order  in  whioh  they  are  milked.  As  soon 
as  the  given  mess  is  weighed,  the  weight  is  set  down  under  the  name  of 
the  cow  whioh  yielded  it,  and  opposite  the  proper  date.  On  page  4  is 
shown  part  of  a  monthly  milk  record. 

The  advantages  of  keeping  a  record  of  this  kind  cannot  be  overesti- 
mated. A  glance  at  the  milk  sheet  shows  not  only  whioh  cows  are  giving 
the  largest  yields  but  the  variations  in  yield  of  all  the  cows.  A  sudden 
shrinkage,  the  symptom  of  some  derangement  of  the  system,  whioh  would 
pass  unnoticed  if  no  continuous  record  is  kept  is  called  to  the  attention 
of  the  milker  as  soon  as  he  looks  at  the  milk  sheet  to  set  down  the  weight 
of  the  first  decreased  mess.  The  cause  of  the  shrinkage  is  investigated 
and  removed  and  the  ounce  of  prevention  often  saves  the  pound  of  cure. 
It  induces  regularity  and  cleanness  of  milking;  the  milker  soon  learns  the 
vield  of  eaoh  particular  cow,  and  his  interest  being  aroused  by  his  definite 
knowledge,  he  almost  unoonsoiously  strives  to  keep  up  the  flow. 

The  effect  of  any  change  of  food  is  exhibited  most  often  in  the  amount 
of  the  milk  yield,  rather  than  in  its  quality.  Whenever,  therefore,  it  is 
necessary  to  alter  the  ration  of  the  cows  for  any  reason,  the  ohart  shows 
the  increase  or  deorease  in  the  yield  and  the  profit  or  loss  from  the  change 
may  be  estimated. 
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MICHIGAN  EXPERIMENT  STATION. 
Muhigan  Agricultural  College,  Milk  Record  for  month  of  May,  1894. 


Day. 


a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m, 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m- 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 
a.  m. 
p.  m. 


14.2 
18.8 
15.6 
18.1 
17.1 
15 
17 
U.1 
16.8 
14.2 
16.1 
12.1 
16.2 
18.7 
15 
18 
16.5 
18.5 
14.5 
18.1 
15.9 
18.0 
15.4 
18.8 
15.8 
12.4 
14.7 
12 
18.6 
12.8 
14 
12 
15 
8.4 
18.1 
18.8 
14.5 
12 
14 
12 
12.8 
11.6 
18 
10.8 
12.1 
11.2 
18.4 
11.7 
12.8 
10.4 
12.6 
11.1 
14.4 
12.4 
14.7 
12.7 
14.2 
12.6 
15.7 
13.3 
14.8 
18.1 


10.0 

10.6 

11.8 

10.8 

12.4 

12 

12.2 

11.4 

12.9 

11 

12.4 

10.1 

11.4 

11.1 

11 

10.5 

12.2 

11.1 

11.7 

10.7 

0.2 
10.7 
11.8 

8.0 
11.5 
10.2 
12.1 
10.8 
10.8 
10.6 
11.1 
10.8 
12 
11 
10.1 
10.8 
11.1 

8.8 

8.7 
11.5 

0 

8.4 

12.2 
0.8 
0.0 
0.8 

10.1 
0.8 

10 
0.7 

11.1 
0.0 
5.7 
8.5 

10.5 

10 

11.2 
0.0 

11.5 

10.4 

10.2 

o.e 


0.1 
8.4 
0.2 
7.6 

10.6 

10 
9.5 
7.7 
0.7 
8.1 
0.8 
7.5 
0.4 
8.1 
0 

7.6 
8.6 


18 

12.1 

joj 

10.4 
"0.8 
"0J 
"8.6 
"8.4 
"8.0 
'8.1 
"V.4 
"6.8 


28.7 

28.1 

27.2 

22.8 

25.7 

24.7 

27 

28.1 

27.2 

26.2 

28.8 

26.8 

20.5 

26.8 

25.8 

24.7 

26.8 

24  3 

27 

27.7 

26.1 

24.5 

27.4 

25.4 

25.2 

28.2 

22.0 

21.1 

24 

24.7 

26.1 

24 

25.1 

24.8 

25.1 

22.6 

26.4 

24.8 

27.8 

288 

26.1 

22.2 

25.8 

22 

25.3 

22.6 

25.0 

25.8 

25.2 

23.1 

27.8 

26.1 

80.7 

22.5 

27.6 

24.5 

20.3 

25.7 

20.8 

24 

24.8 

22.8 


22.4 


24.4 


28.3 


22.0 


283 


21.0 


24.6 


2U 

m 

24.7 


24J 


22.7 


18.8 


18.5 


22.4 


82.6 


23.3 


22.2 


28.2 


22 


22.5 
213 


22.1 


28.8 
203 


21.7 


10.5 


22.4 


28.4 

22*' 


16.5 

17.4 

24.2 

28.2 

24.5 

25.1 

27.1 

27.4 

27  8 

26.1 

20 

28.7 

20.8 

20 

81.7 

26.6 

80.4 

80  3 

20.8 

20.0 

28.8 

20 

82.2 

20.8 

80 

80 

80 

80.5 

20.5 

30 

31 

20.5 

81.6 

31.4 

80 

28.2 

80.7 

81.2 

81.2 

28.4 

80.6 

28.2 

80.3 

82.2 

27.8 

80.6 

20.3 

81.4 

27.1 

28.1 

80.8 

28.2 

84.1 

26.6 

38.3 

22.8 

27.0 

24.8 

28 

26.8 

24 

26.7 


17.0 


20.7 


22.0 
25.1 


27J 


25  3 


27.1 


28.3 


28.4 


20.0 
"28.2 


27.7 


26.5 


28.8 


20.1 


203 


28.0 


20.4 
"28.6 


27.0 


28 


813 


20.8 
25.8 


24.7 


24.2 
273 
30.4 
28.i 


18.7 

18.1 

10.4 

18.2 

20.0 

21.0 

213 

18.0 

20.1 

183 

10 

16.1 

10 

17.4 

18.4 

17 

21 

17.4 

10 

17 

18.8 

17.8 

18.2 

18 

17.4 

16 

10.5 

16 

163 

163 

20.2 

10.8 

18.8 

17.8 

16.8 

16.6 

10 

16.8 

173 

16.1 

16.0 

16 

16.1 

17.2 

17.7 

16.0 

17.0 

16.1 

18 

15.6 

10.1 

15.0 

18.6 

18.1 

17.0 

15.7 

17 

16.1 

10.3 

16.3 

17.2 

15 


22.6 

22.2 

25.4 

285 

25.1 

283 

263 

22.6 

25.4 

25.4 

27.4 

28.2 

27 

24.7 

263 

243 

25.4 

28.2 

26.4 

253 

26.2 

24.0 

27.1 

24.7 

283 

24.5 

28 

28.5 

27.0 

26.7 

28.7 

26.0 

28 

25.2 

28.7 

24 

28.8 

26.4 

28.8 

25 

27.6 

28.2 

28.6 

24.4 

81.2 

28.7 

20.6 

26.1 

20.4 

26.1 

20.3 

26.4 

80.7 

24.1 

28 

25.5 

27.8 

24.0 

28.8 

25 

25.4 

26.1 


21.1 
23.8 


L 


1 


23.1 


22.4 


24.5 


23.7 


25.5 
25.2 


243 


243 


25.8 


28.5 


24 
24.6 


243 


26.4 


24.7 
22.0 


24.7 


28.0 


28.1 


24.5 


24.6 


123 

12.1 

133 

1&4 

15.2 

113 

18.7 

113 

143 

18.6 

14.7 

123 

153 

18.2 

143 

18 

143 

183 

143 

183 

153 

18.2 

143 

123 

18.6 

123 

14.7 

18.2 

14.2 

18.2 

133 

123 

143 

18.6 

14.6 

123 

143 

12.0 

15.2 

13.1 

15 

183 

183 

143 

14 

18.8 

143 

18 

14 

18.4 

15.7 

18.8 

16 

11.2 

14.0 

18.4 

14.0 

183 

15.4 

133 

15.1 

12.7 


The  milk  sheet  will  show,  moreover,  the  decrease  in  the  quantity  of  the. 
yield  of  the  herd  induced  by  exposure  to  cold  rains  or  to  other  bad  con- 
ditions.   Without  the  record  this  loss  will  exist  "jjqt  is  M^3Q^[c 
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reooid  simply  oalls  it  to  the  attention  of  the  dairyman  and  emphasizes  the 
advantage  of  taking  good  oare  of  the  oow. 

As  soon  as  the  mess  is  weighed,  a  sample  is  taken  for  testing  or  for 
analysis  at  the  ohemioal  laboratory  by  means  of  a  milk  thief.  This  milk 
thief  consists  of  a  hollow  tin  or  oopper  tube  about  three-eighths  of  an  inoh 
in  diameter  and  twenty  inohes  long,  to  the  side  of  whioh,  near  one  end, 
is  soldered  a  wire  handle  large  enough  to  permit  the  entranoe  of  three 
fingers.  Where  the  diameter  of  this  tube  exceeds  three-eighths  of  an  inoh, 
the  bottom  end  should  be  slightly  drawn  in,  making  the  aperture  not 
over  a  quarter  inoh  in  diameter.  In  taking  the  sample  for  testing  or  analy- 
sis, the  tube  is  slowly  sunk  into  the  mess  as  soon  as  it  is  removed  from 
the  weighing  balanoes,  until  the  lower  end  reaches  the  bottom  of  the  pail ; 
the  tube  is  thus  allowed  to  fill  with  the  milk  as  it  sinks.  The  thumb  is 
then  placed  over  the  upper  end  of  the  tube,  retaining  in  it  the  milk  whioh 
it  contains.  The  latter  is  then  allowed  to  flow  into  a  fruit  jar  provided 
with  a  tight  cover.  On  the  side  of  this  jar  is  indelibly  printed  the  name  of 
the  cow  whioh  yielded  the  milk  from  whioh  the  given  sample  was  taken. 
At  the  completion  of  the  milking  of  the  herd,  the  samples  thus  taken  are 
either  removed  to  the  dairy  house  where  they  are  tested,  or  remain  on  the 
shelves  to  become  part  of  the  composite  test  as  described  later.  The 
records  of  the  three  cows,  Rosa  Bonheur,  Houwtje  D.,  and  Belle  Sarcas- 
tic, are  made  up  by  weighing  the  milk  as  here  described,  and  testing  sep- 
arately, and  in  duplioate,  eaoh  milking.  Whenever  the  duplioate  tests 
have  varied  perceptibly,  they  were  discarded  and  new  tests  made.  By 
this  method  all  the  necessary  faots  are  furnished  for  accurately  determining 
both  the  quantity  of  milk  and  the  quantity  of  butterfat  secreted  at  eaoh 
milking  of  every  day  during  the  milking  period. 

When  not  conn eo ted  with  some  specific  experiment,  wherein  the  varia- 
tion in  richness  of  milk  from  one  milking  to  another  is  of  importance,  the 
samples  of  milk  of  the  other  cows  are  treated  differently.  By  means  of  the 
milk  thief  the  samples  are  taken  from  the  original  milking  and  plaoed  in 
fruit  jars  as  described  above.  Instead,  however,  of  testing  eaoh  sample 
by  itself,  successive  samples  for  several  days  are  allowed  to  accumulate  in 
the  fruit  jar.  At  the  beginning  of  the  week  in  the  empty  fruit  can,  there 
is  placed  a  small  quantity,  about  the  size  of  a  pea,  of  a  mixture  of  two 
chemicals  to  keep  the  milk  from  souring  and  curdling.  These  ohemioals 
are  bichromate  of  potash  and  corrosive  sublimate,  mixed  in  the  propor- 
tion of  three  of  the  former  to  one  of  the  latter.  Thejse  chemicals  are 
dangerous  poisons  and  must  be  handled  accordingly.  As  often  as  a  oow  is 
milked,  the  sample  taken  by  the  milk  thief  is  put  in  the  can  bearing  her 
name  and  the  contents  well  shaken.  At  the  end  of  the  week,  if  the  cow 
is  milked  twice  per  day,  the  can  will  oontain  the  mixed  samples  of  four- 
teen messes,  and  will  accurately  represent  all  the  milk  she  has  given  dur- 
ing the  week  as  to  riohness  in  butterfat.  This  composite  sample,  as  it  is 
called,  is  then  taken  to  the  laboratory  for  testing.  In  extremely  hot 
weather  in  summer  it  may  be  neoessary  to  test  twice  a  week,  but  in  the 
oool  weather  of  fall  and  spring  and  during  the  winter,  once  a  week  is 
amply  sufficient. 

To  determine  the  amount  of  butterfat  yielded  by  the  oow  during  the 
week,  it  is  neoessary  simply  to  add  together  the  pounds  of  milk  yielded 
at  the  different  milkings,  and  multiply  the  sum  by  the  per  cent  of  fat 
indicated  by  the  test  of  the  composite  sample. 
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BABCOCK  TEST. 

Smoe  the  records  of  butterfat  reported  in  this  bulletin  are  made  by  the 
use  of  the  Baboook  test,  a  description  of  the  apparatus  and  the  method  of 
operating  it  can  not  be  omitted. 


Fig.  1.  Fig.  2.  Fig.  S. 


Apparatus  and  Chemicals. — The  test  here  described  was  the  invention 
of  Dr.  S.  M.  Baboook,  of  the  Experiment  Station  of  the  University  of 
Wisconsin.  The  test  bottles  used  are  shown  in  Pig.  1.  They  are  made 
of  heavy  glass  and  should  have  a  capacity  up  to  the  neck  of  not  less  than 
forty  cubic  centimeters.  The  graduation  on  the  neck  extends  from  zero 
to  ten  per  cent.  The  division  on  the  necks  of  the  bottles  should  be 
uniform  and  the  lines  should  be  parallel.    These  lines  should  be  black- 
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ened  to  be  easily  read.  If  by  use  and  washing  the  blaok  disappears  from 
the  lines,  it  may  be  restored  either  by  a  lead  pencil  or  by  rubbing  with 
blaok  ink  or  other  dark  compound. 

Care  should  be  taken  in  purchasing  the  bottles  to  secure  them  from 
reliable  parties.  They  should  be  made  of  strong  glass,  and  the  gradua- 
tion must  be  correctly  made.    It  is  well  to  avoid  cheap  bottles. 

Pipette  for  Measuring  Milk. — This  pipette,  Fig.  2,  should  hold  17.6 
o.  o.  when  filled  to  the  mark  upon  its  neck.  The  opening  in  the  lower  end 
of  the  pipette  should  be  large  enough  to  allow  the  milk  to  flow  out 
rapidly  and  the  upper  end  should  be  square  across  and  not  bell  shaped. 
It  is  absolutely  essential  that  the  pipette  should  contain  exactly  the 
required  amount  of  milk.  The  dairyman  should  purchase  it  of  a  reliable 
firm  as  a  guaranty  of  its  aoouracy. 


Fig.  4.  Fig.  5. 

The  acid  is  measured  usually  by  means  of  a  small  glass  cylinder  shown 
in  Fig.  3,  holding  17.5  o.  o.  Simple  and  rapid  measures  of  improved  pat- 
tern are  now  offered  at  prices  whioh  put  them  within  the  reach  of  owners 
of  large  dairies.    One  form  is  shown  in  Fig.  4. 

Two  of  the  many  different  styles 
of  the  centrifugal  maohine  im 
whioh  the  bottles  are  revolved  are 
shown  in  Figs.  5  and  6.  It  is 
essential  that  the  bottles  be  made 
f^*to  revolve  at  sufficient  speed.  If 
the  horizontal  wheel  to  the  per- 
iphery of  which  the  pockets  hold- 
ing the  bottles  are  attached  is  less 
than  15  inohes  in  diameter,  it 
should  be  made  to  revolve  at 
1,000  revolutions  per  minute;  if 
the  wheel  is  20  inches  in  diam- 
eter the  number  of  revolutions 
may  be  reduced  to  700  per  minute.  When  purchasing  a  hand  maohine,  it 
is  better  to  secure  one  driven  by  cog-gear  rather  than  by  friction ;  a  given 
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number  of  turns  of  the  handle  will  then  invariably  secure  a  definite  num- 
ber of  revolutions  of  the  bottles.  In  maohines  driven  by  friotion  there  is 
apt  to  be  a  loss  from  slipping  large  enough  to  reduoe  the  revolutions  of 
the  bottles  below  the  speed  required.  Where  the  maohine  is  driven  by  a 
belt,  great  care  must  be  taken  to  have  the  belt  tight  enough  to  drive  the 
maohine  at  the  requisite  speed. 

In  the  purohase  of  a  power  maohine  for  a  faotory,  see  to  it  that  the  ver- 
tioal  shaft  to  whioh  the  wheel  containing  the  bottles  is  attaohed,  is  made 
to  project  through  the  cover  far  enough  to  permit  the  use  of  a  speed  indi- 
cator, or  some  arrangement  provided  whereby  the  speed  may  be  determ- 
ined. The  low  readings  of  fat  in  some  oreameries  is  undoubtedly  due  to 
the  fact  that  the  machines  are  not  driven  fast  enough  to  bring  all  the  fat 
to  the  surface  and  into  the  necks  of  the  bottles.  The  pockets  nolding  the 
bottles  when  revolving,  should  be  in  the  plane  of  the  wheel  and  not  in 
boxes  soldered  on  the  sides  of  pieoee  of  zinc  or  tin,  as  the  centrifugal 
force  is  very  apt  to  break  the  soldering  and  destroy  the  bottle. 

The  aoid  used  is  the  ordinary  commercial  oil  of  vitriol,  or  sulphnrio 
aoid  having  a  specific  gravity  or  1.82.  If  the  aoid  is  too  weak  it  will  not 
dissolve  all  of  the  curd  and  a  oheesy  substance  will  be  so  far  mixed  with 
the  fat  in  the  neck  of  the  bottle  as  to  render  oorreot  reading  impossible. 
If  the  acid  is  too  strong  it  will  blaoken  the  fat  and  leave  a  charcoal-like 
substanoe  floating  with  the  fat  in  the  neck  of  the  tube,  rendering  correct 
reading  equally  impossible.  If  the  aoid  is  slightly  too  weak,  that  diffi- 
culty may  be  overcome  by  using  a  little  more  of  it.  If  but  little  too 
strong,  blackening  may  be  partially  avoided  by  using  slightly  less  aoid, 
or  by  having  the  milk  and  the  acid  both  cold  when  mixed.  Sulphurio  acid 
has  a  great  avidity  for  water,  and  must  be  kept  in  a  tightly  stoppered  bot- 
tle, the  stopper  being  either  of  glass  or  rubber,  as  a  oommon  cork  is  soon 
destroyed.  The  dairyman  with  but  a  small  herd  of  oows  oan  obtain  suffi- 
cient acid  of  the  local  druggist  at  a  low  price;  the  faotory  may  purohase  it 
at  wholesale  in  carboys  at  a  price  still  lower.  The  carboy  should  be  kept 
in  the  original  wooden  box  in  whioh  it  is  received  and  as  tightly  covered 
as  possible.  The  acid  is  very  corroding,  and  must  be  handled  with 
extreme  care, 

METHOD  OF  OPERATION. 

Since  the  quantity  of  milk  placed  in  the  test  bottle  is  small,  it  is  essen- 
tial that  it  should  accurately  represent  the  whole  of  the  milk  to  be  tested. 
If  milk  is  allowed  to  stand,  even  for  a  short  time,  the  fat  begins  to  rise 
and  a  sample  taken  from  the  upper  part  of  the  milk  will  necessarily  be 
rioher  in  fat  than  one  taken  from  the  bottom,  and  neither  sample  will  fairly 
represent  the  average  quality  of  the  entire  mess.  In  taking  the  original 
sample,  therefore,  either  mix  the  milk  thoroughly  by  stirring  it  with  a 
long  handled  dipper  or  use  the  milk  thief  as  already  described. 

Before  measuring  the  milk  with  the  pipette  into  the  test  bottle,  it  is 
necessary  to  have  the  sample  of  milk  again  well  shaken.  If  the  samples 
have  stood  for  any  length  of  time,  it  is  well  to  have  an  extra  fruit  oan, 
and  after  agitating  the  milk  in  the  oan  in  whioh  it  was  originally 
placed,  by  shaking  with  a  horizontal  motion,  pour  it  into  another  oan  held 
at  such  an  angle  that  the  milk  will  flow  down  its  side,  avoiding  the  admix- 
ture of  bubbles  of  air ;  pour  back  and  forth  in  this  way  three  or  four  times 
until  the  dots  of  cream  have  become  completely  mingled  with  the  mass 
of  the  milk.  Where  the  biohromate  of  potash  and  corrosive  sublimate 
have  been  used  in  the  composite  sample,  the  milk  will  be  of  a  yellow  oolor 
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and  less  diffioulty  will  be  experienced  with  the  rise  of  the  oream.  It  must 
be  well  stirred,  however,  and  where  possible,  poured  from  one  oan  to 
another,  at  least  twioe;  taking  oare  to  allow  the  milk  to  flow  down  the  side 
of  the  bottle.  Loppered  milk  or  milk  with  a  thiok,  leathery  oream  oannot 
be  satisfactorily  tested. 

In  partial  answer  to  the  question  whether  a  correct  test  of  milk  could  be 
made  by  taking  the  sample  with  the  pipette  direotly  from  the  mess  as  soon 
as  drawn  from  the  udder,  the  following  trials  are  reoorded. 

In  rapid  milking  a  good  deal  of  air  is  foroed  into  the  milk,  thus  enlarg- 
ing its  bulk  and  consequently  reducing  the  amount  of  butterfat  in  a  given 
quantity  by  measure.  A  pipette  full  or  such  expanded  milk  would,  there- 
fore, contain  less  fat  theoretically  than  the  same  measured  quantity  of  the 
same  milk  when  it  had  settled.  Whether  this  difference  is  large  enough 
to  be  material  is  the  question  to  be  answered. 

In  the  following  table,  in  the  first  column  are  given  the  dates  of  the 
several  trials;  in  the  second,  the  names  of  the  cows,  College  Pauline 
Amerioa,  College  Houwtje,  College  Pauline,  College  Wayne  Pauline  and 
Rhea,  being  Holsteins  with  a  low  per  oent  of  fat;  College  Dame  Le  Brooq 
and  College  Pogis  2d,  Jerseys  with  high  per  oent  of  fat;  Aida  2d  and 
Polly's  Blossom,  Guernseys,  with  high  per  oent  of  fat;  Bravura  and 
Beoky,  Brown  Swiss,  and  Viotoria  B.t  a  Shorthorn  giving  milk  of  medium 
richness.  In  the  third  oolumn  is  given  the  per  oents  of  fat  when  taken 
by  the  pipette  direotly  from  the  unstirred  entire  mess  immediately  after 
milking.  At  least  three  samples  were  thus  taken  in  each  instance  and  the 
separate  readings  are  givento  show  their  uniformity,  all  the  tests  recorded 
in  the  same  horizontal  line  being  from  the  same  mess. 

In  the  fourth  column  of  the  table  are  given  the  per  oents  of  fat  found 
in  the  samples  taken  from  the  top  of  the  milk  after  standing  five  minutes, 
and  in  the  fifth  oolumn  are  the  per  oents  found  in  the  samples  taken  by 
the  pipette  from  the  bottom  of  the  several  messes. 

• 

TABLE  I. 


Date. 
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f 


4 


March  25 
March  25. 
March  87. 
March  27. 
March  27. 

March  27. 
March  26. 
March  26. 
March  26. 

March  28. 
March  28 
April  16. 
March  27. 

March  27. 
April  16. 
April  16. 
April  16. 


College  Pauline  America. 

College  Houwtje-  

College  Pauline.  

College  Pauline  Amerioa. 
College  Wayne  Pauline .. 

Rhea  

College  Pogie2d  

College  Dame  Le  Brooq.. 
College  Pogia  2d  

Aida  2d  

Polly's  Bloeaom  

Aida  2d  

Brarura.   

Beoky  

Brayura.. ................ . 

Beoky.  

College  Viotoria  B  


8.1;  2.1;  8.1 
8.8;  8.4;  8.8 
3.0;  8.0;»8.0 
8.2;  8.2;  8.2 
3.1;  8.2;  8.8 

8.7;  8.8;  8.7 
5.4;  5.5;  5.4 
7.0;  7.0;  7.0 
5.4;  5.5;  5.4 

5.4;  5.4;  5.4 
4.8;  4.9;  4.8 
6.0;  6.0;  6.0 
5.4;  5.4;  5.4 

7.8;  8.0;  7.9 
8.6;  3.8;  3.7 
4.1;  4.2;  4.2 
4.1;  4.2;  4.1 


3.15 
8.20 
8.00 
3.25 
8.00 

8.50 
5.60 
7.00 
5.60 

5.50 
4.90 
5.95 
5.40 

7.95 
3.70 
4.15 
4.25 


8.0 
3.1 
2.8 
8.2 
8J 

3.4 
6.8 
6.8 
5.3 

5.25 

4.85 
5.85 
5.20 

7.20 
8.70 
4.15 
4.25 
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An  examination  of  the  table  indicates  that  in  this  case  the  tests  of  the 
three  samples  taken  immediately  after  milking  gave  fairly  concordant 
results.  It  does  not  show,  however,  that  the  milk  is  thoroughly  agitated 
in  the  process  of  milking  that  to  obtain  a  fair  sample  of  the  mess  at  the 
close  of  the  operation  it  is  not  necessary  to  stir  it.  The  quantity  of  air 
in  the  milk  is  evidently  not  large  enough  to  invalidate  the  results. 

It  is  evident  also  that  it  will  not  do  to  allow  the  mess  of  milk  to  stand 
even  for  five  minutes  and  then  take  the  sample  without  stirring.  The 
sample  from  the  top  of  the  mess  invariably  tested  higher  than  the 
corresponding  sample  taken  from  the  bottom.  Neither  correctly  indicates 
the  richness  of  the  milk.  Henoe  it  is  never  safe  to  take  a  sample  for  test- 
ing until  the  milk  is  most  thoroughly  stirred  either  by  pouring  from  one 
pail  into  another  or  by  the  use  of  a  suitable  dipper. 

When  the  milk  has  been  well  mixed  the  pipette  is  taken  between  the 
thumb  and  the  seoond  and  third  fingers  of  the  right  hand.  The  point 
is  inserted  into  the  milk,  which  is  sucked  into  the  pipette  by  applying  the 
mouth  to  the  upper  end.  When  the  milk  has  reaohed  a  point  midway 
between  the  mark  on  the  stem  of  the  pipette  and  the  mouth,  the  forefinger 
of  the  right  hand  is  plaoed  quiokly  over  the  upper  end  of  the  pipette  as  it 
is  removed  from  the  mouth.  By  gradually  rolling  this  index  finger  to  the 
right  or  left  a  small  quantity  of  air  is  admitted  and  the  milk  gradually^flows 
out.  Be  careful  to  have  both  the  forefinger  and  the  pipette  dry.  Stop  the 
column  of  milk  when  the  upper  line  is  even  with  the  mark  on  the 
stem,  holding  the  pipette  vertically  over  the  milk  from  which  the  sample 
was  taken  and  on  a  level  with  the  eye.  Next  place  the  point  of  the  pipette 
in  the  mouth  of  one  of  the  Babcook  test  bottles  and  by  removing  the  finger 
from  the  upper  end  allow  the  milk  to  flow  into  the  test  bottle.  Do  not 
hold  the  latter  vertically,  but  at  an  angle  with  the  horizon  so  that  the 
milk  will  flow  down  one  side  of  its  neok.  After  the  milk  has  run  out  of 
the  pipette,  blow  out  the  last  drop  into  the  test  bottle. 

The  acid  is  then  measured  in  the  acid  measure,  and  carefully  and  slowly 
poured  into  the  test  bottle  allowing  it  to  flow  down  the  side  of  the  neok. 
To  mix  the  acid  with  the  milk,  take  the  bottle  by  the  neok  and  shake  it 
with  a  horizontal  rotary  motion  to  prevent  the  curd  which  first  forms 
being  thrown  up  into  the  neok  of  the  bottle,  and  to  insure  the  complete 
dissolving  of  the  milk  by  the  aoid.  As  soon  as  a  sufficient  number  of 
bottles  have  been  thus  treated,  place  them  in  the  centrifugal  machine,  and 
after  the  cover  is  put  on,  whirl  them  for  five  minutes  at  a  speed  from  700 
to  1,000  revolutions  a  minute,  according  to  the  diameter  of  the  wheel. 

After  whirling  the  bottles  five  minutes  in  the  centrifugal  maohine  the 
oover  is  removed  and  by  means  of  a  pipette  or  other  apparatus  hot 
water  is  added  to  each  bottle  until  the  fat  is  forced  up  into  the  neok  nearly 
to  the  10  per  cent  mark.  The  oover  is  then  replaced  and  the  bottles  are " 
whirled  for  one  minute  longer.  A  convenient  arrangement  for  adding  the 
hot  water  is  to  hang  a  pail  above  the  maohine,  and  siphon  the  hot  water 
out  of  it  by  means  of  a  rubber  tube  one-fourth  of  an  inch  in  diameter 
provided  with  a  pinoh  cock.  In  the  lower  end  of  this  tube  is  a  short 
piece  of  glass  tubing  drawn  to  a  small  bore  at  the  opening  to  convey  the 
water  into  the  bottles.  All  the  fat  in  the  milk  will  be  found  after  the 
seoond  whirling  in  the  neck  of  the  bottle.  To  measure  this  fat,  a  pair  of 
dividers  is  recommended.  Hold  the  bottle  in  a  vertical  position  opposite 
the  eyes,  and  place  one  leg  of  the  dividers  on  a  level  with  the  lower  sur- 
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faoe  of  the  fat,  and  move  the  other  lee  up  to  a  level  with  the  very  top  of 
the  upper  edge  of  its  concave  upper  surface.  This  gives  the  length  of  the 
column  of  fat.  By  placing  the  lower  leg  at  the  zero  mark  of  the  scale,  the 
point  of  the  upper  leg  will  show  the  per  cent  of  fat.  The  neck,  of  the  test 
bottle  is  graduated  to  two-tenths  of  one  per  cent,  but  smaller  fractions  of  a 
per  cent  may  be  approximately  determined  by  estimating  the  distance 
between  these  marks. 

Throughout  the  progress  of  the  test  after  the  addition  of  the  aoid  to  the 
milk  and  when  the  per  cent  of  fat  is  read,  the  bottles  must  be  warmer  than 
the  melting  point  of  butterfat.  When  many  tests  are  made  at  a  time  a 
suitable  vessel  should  be  provided  to  hold  the  bottles  in  upright  position 
in  hot  water  until  the  fat  is  read.  A  tin  box  6  inches  by  9  inohes  and  7 
inches  deep  is  used  in  the  station  dairy  room  with  good  success. 

As  soon  as  read  the  contents  of  the  bottles  are  emptied  into  some  recep- 
tacle whioh  is  not  injured  by  the  acid,  and  the  bottles  repeatedly  washed 
out  with  hot  water.  They  must  be  kept  clean  by  thoroughly  rinsing  after 
each  test  and  not  infrequently  the  neoks  of  the  bottles  should  be  swabbed 
out  with  a  brush  made  especially  for  the  purpose  or  with  a  piece  of  cloth 
wrapped  about  a  splinter  of  wood. 

Too  muoh  emphasis  cannot  be  laid  on  the  neoessity  of  extreme  care 
and  precision  in  the  whole  operation  to  secure  accurate  and  reliable  results. 
The  milk  must  be  thoroughly  mixed.  The  pipette  of  exaotly  the  right 
oapaoity  must  be  filled  precisely  to  the  mark  and  the  entire  contents  emp- 
tied into  the  test  bottle.  The  aoid  must  be  of  the  right  speoifio  gravity 
and  must  be  so  poured  down  the  inclined  neck  of  the  test  bottle  as  to  flow 
below  the  milk  in  a  distinct  dear  stratum  with  a  well  defined  plane  of 
demarkation  between. 

Methods  differ  as  to  whether  the  milk  and  acid  should  be  mixed  as  soon 
as  the  latter  is  added.  With  a  laige  number  of  tests  to  be  made  at  the 
same  time  it  is  the  custom  at  this  station  to  add  the  acid  to  a  number  of 
bottles  sufficient  to  fill  the  centrifugal  maohine  before  any  of  them  are 
shaken  to  mix  the  aoid  and  milk.  The  whole  lot  of  bottles  are  then 
shaken  as  rapidly  as  possible  and  immediately  plaoed  in  the  oentrifugal 
maohine.  The  results  in  almost  every  case  are  satisfactory.  It  is  recom- 
mended, however,  by  other  experimenters  that  bottles  be  shaken  as  soon 
as  the  acid  is  added  to  the  milk  and  that  a  hot  water  bath  be  provided  to 
keep  the  contents  warm  until  a  sufficient  number  of  bottles  have  been  so 
treated  to  fill  the  machine.  They  are  then  taken  from  the  hot  bath  and 
whirled  at  once. 

The  person  who  operates  the  centrifuge  should  count  the  turns  of  the 
handle  and  be  oertain  that  the  required  speed  is  attained  and  that  the  whirl- 
ing is  done  for  the  full  five  minutes.  The  bottles  must  then  be  kept  hot 
until  the  reading  is  done.  In  solidifying,  the  fat  contracts  and  hence  can- 
not be  correctly  read.  Moreover,  the  liquid  below  contracts,  breaking  up 
the  layer  of  fat.  The  invariable  rule  must  therefore  be  to  keep  the  Dot- 
tles hotter  than  the  solidifying  point  of  the  fat.  The  reading  must  be 
accurately  done,  the  measurements  being  taken  from  the  top  of  the  ourve 
of  the  upper  surfaoe  of  the  fat  to  the  extreme  bottom  of  the  curved  lower 
surface. 

With  all  these  precautions  observed  innumerable  trials  have  shown  that 
the  results  of  the  tests  are  entirely  accurate  and  reliable. 
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APPLICATION  OF  THE  TEST  TO  HERD  BECOBD8. 

One  method  of  using  the  teat  in  the  selection  of  oowa  and  preserving  a 
record  of  their  work  has  been  described.  Dairymen  have  regarded  the 
Baboock  test  as  an  expensive,  highly  theoretical  and  comparatively  value- 
less pieoe  of  machinery.  Within  the  last  few  years,  however,  the  price  of 
the  simple  forms  of  the  apparatus  has  been  so  reduced  as  to  plaoe  them 
within  reach  of  every  cow  owner  and  their  value  has  begun  to  be  appre- 
ciated. It  is  a  perfectly  practical  implement,  requiring  no  great  amount 
of  skill,  and  giving  accurate  results.  The  use  of  the  test  must  become 
wide  spread  before  much  progress  oan  be  expected  in  dairy  matters  in  the 
State.  It  is  the  sole  practicable  agent  for  determining  the  riohness  of  the 
milk,  and  taken  with  the  scales  is  an  essential  faotor  in  discovering  the 
butter  yield  and  consequent  value  of  oows. 

The  necessity  of  selecting  the  oows  which  are  to  manufacture  the  feed 
stuffs  of  the  dairymen  into  milk  and  butter  is  so  apparent  and  has  been  so 
largely  discussed  in  the  current  press  that  no  elaboration  of  it  is  necessary 
here. 

In  the  mechanical  application  of  the  test  to  this  work  two  factors  are 
necessary.  First,  the  weight  of  each  mess  of  milk  must  be  accurately 
determined  by  the  scales,  and  second  its  richness  in  fat  must  be  accurately 
determined  by  the  test.  To  perform  these  operations  with  eoonomy,  it 
is  better  to  adopt  the  plan  of  the  composite  test.  The  results  of  the 
examination  of  a  single  mess  of  milk  may  be  altogether  misleading.  The 
record  for  a  day  may  or  may  not  be  a  oorrect  indication  of  the  capa- 
bilities and  value  of  the  oow.  The  reoord  of  a  week,  however,  taken  in 
connection  with  the  lapse  of  the  period  of  lactation  and  with  the  other 
conditions  obtaining  at  the  time  will  give  the  dairyman  a  basis  for  a 
pretty  close  estimate  of  the  value  of  the  given  oow. 

Successive  messes  of  milk  from  the  same  oow  vary  greatly  in  riohness 
even  where  the  conditions  which  surround  her,  are  apparently  the  same. 
It  is  unsafe,  therefore,  to  rely  upon  the  test  of  a  single  mess  as  an  indica- 
tion of  the  quality  of  the  milk  given  for  the  entire  week.  Nor  can  the 
amount  of  fat  yielded  by  a  oow  in  a  week  be  determined  by  multiplying 
the  amount  of  milk  yielded  in  that  time  by  the  per  cent  of  fat  shown  by 
the  test  of  a  single  mess. 

For  instance,  in  the  reoord  of  Rosa  Bonheur  5th,  the  per  oent  of  fat  for 
noon  of  June  6th  was  3.1  per  oent,  for  evening  of  the  same  day  it  was  but 
1.8  per  oent,  while  the  next  morning  it  was  again  3.2  per  oent.  On  the 
27th  of  the  same  month  at  noon  the  milk  showed  by  duplicate  test  3.4  per 
oent  fat,  while  at  night  of  the  same  day  it  was  but  1.7  per  oent,  no  unusual 
conditions  existing  at  the  time  to  account  for  the  change.  The  total  milk 
yield  for  the  week,  beginning  the  24th  of  that  month  was  430.9  pounds. 
This  amount  multiplied  by  1.7  gives  7.33  pounds  fat,  multiplied  by  3.4 
gives  14.66  pounds  fat,  or  just  double  the  first  amount. 

The  actual  amount  of  fat  seoreted  during  the  week  was  9.99  pounds, 
showing  an  average  per  oent  of  fat  of  about  2.31. 

Where  the  reoord  of  the  daily  milk  yields  are  preserved  on  milk  sheets 
at  the  stable  it  is  not  much  additional  trouble  to  take  a  composite 
sample  of  the  milk  of  eaoh  cow  for  subsequent  testing.  A  small  dipper 
or  a  milk  thief  hangs  in  a  convenient  plaoe  and  at  every  milking  a  little  of 
the  mess  is  placed  in  the  fruit  jar  bearing  the  name  of  the  oow  yielding  it. 
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Once  a  fortnight  or  more  or  less  frequently  the  composite  sample  is  ana- 
lyzed. In  this  way  a  perfect  reoord  of  the  yield  or  every  oow  is  secured, 
which  should  be  entered  in  a  book  properly  ruled,  for  preservation  as  part 
of  the  permanent  records  of  the  farm. 

APPLICATION  TO  CREAMERIES  AND  OHEE8B  FACTORIES. 

The  injustioe  of  paying  for  milk  according  to  its  weight  alone  and 
regardless  of  its  quality,  has  long  been  apparent.  One  hundred  pounds 
of  milk  yielded,  for  instance,  by  a  Jersey  herd  may  produce  40  or  50  per 
cent  more  butter  than  the  same  quantity  of  milk  from  a  herd  of  Holsteins. 
The  only  equitable  basis  of  value  is  the  amount  of  butterfat  whioh  each 
contains.  i 

Prior  to  the  invention  of  the  Babcock  test  there  were  no  means  availa- 
ble for  the  economical  determination  of  the  richness  of  milk.  But  since 
this  machine  has  oome  into  general  use  there  is  no  longer  a  necessity  of 
perpetuating  the  injustioe  of  pooling  milk  at  an  equal  prioe  per  hundred, 
regardless  of  quality. 

Were  it  necessary  to  test  the  milk  of  every  patron  of  the  creamery  every 
day,  the  amount  of  work  involved  would  preclude  the  possibility  of  using 
the  test.  The  discovery  of  the  faot,  that  the  addition  of  bichromate  of 
potash  or  other  antiseptio  chemicals  prevents  the  curdling  of  milk  has 
obviated  this  difficulty,  and  has  rendered  it  necessary  to  test  the  milk  but 
onoe  a  week  during  warm  weather,  and  not  more  frequently  than  once  a 
fortnight  during  the  spring,  fall  and  winter. 

In  the  weigh  room  of  the  factory  there  is  provided  a  quart  fruit  oan 
with  a  tight  cover  for  each  patron  of  the  oreamery.  A  milk  thief  as 
described  above  is  used  in  taking  the  samples  from  the  weigh  oan.  As 
many  Baboook  test  bottles  are  provided  as  there  are  patrons.  No  addi- 
tional apparatus  other  than  the  oentrifngal  machine,  a  pipette,  aoid  meas- 
ure and  aoid  is  required  for  the  introduction  of  the  test. 

As  soon  as  the  milk  of  the  patron  is  emptied  into  the  weigh  oan,  a  sam- 
ple is  taken  with  the  milk  thief  and  placed  in  the  fruit  jar  whioh  bears 
his  name.  The  contents  of  the  fruit  can  are  thoroughly  mixed  at  the 
addition  of  eaoh  successive  sample,  and  the  oover  tightly  screwed  on. 
The  milk  thief  adds  a  small  sample  proportioned  to  the  quantity  of  milk 
constituting  eaoh  separate  delivery.  If  the  patron  brings  one  thousand 
pounds  today  and  a  ton  tomorrow,  the  sample  from  today's  milk  by  the 
milk  thief  will  be  exactly  one-half  the  size  of  the  sample  taken  on  the  suc- 
ceeding day,  since  the  milk  in  the  former  case  will  be  just  one-half  as 
deep  in  the  weigh  can  as  in  the  latter.  The  samples,  therefore,  that 
accumulate  in  the  fruit  can  during  the  week,  will  represent  with  substan- 
tial accuracy,  the  milk  whioh  has  been  delivered  in  that  time.  Repeated 
experiments  of  testing  separately  each  delivery,  and  testing  a  composite 
sample  of  the  same,  have  shown  that  the  composite  tests,  give  correct 
results.  The  following  table  illustrates  one  of  these  experiments  per- 
formed by  one  section  of  the  dairy  olass  in  the  winter  of  1894-5,  except 
that  instead  of  taking  samples  on  successive  days  from  the  deliveries  of  the 
same  patron  for  comparison  with  the  composite  test  of  the  same,  a  sample 
was  taken  from  the  milk  of  each  patron  for  a  separate  test  and  another  put 
in  a  composite  jar  with  similar  samples  from  the  milk  of  each  of  the  other 
patrons  delivered  the  same  day.    In  the  column  of  the  table  immediately 
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following  the  dates  is  the  total  amount  of  milk  reoeived  by  that  section  of 
the  dairy  class  on  the  given  date.  In  the  next  column  is  the  amount  of  fat 
shown  to  be  in  the  milk  by  testing  separately  the  samples  taken  from  the 
milk, of  each  patron  delivered  that  day  and  multiplying  the  amount  of  milk 
whioh  each  patron  brought  by  the  per  oent  of  fat  it  was  found  to  oontain 
and  adding  together  these  amounts.  In  the  last  column  is  the  total  amount 
of  fat  shown  to  be  in  the  milk  of  the  given  day  by  testing  the  composite 
sample  taken  from  all  the  deliveries.  Seven  patrons  were  delivering  milk 
to  the  dairy  school  at  the  time  and  the  testing  was  done  by  inexperienced 
young  men  who  were  learning  the  manipulation  of  the  test. 


Table  II.— Comparison  of  Composite  and  Individual  Testa. 


Date. 


January  28.. 

84.. 

"  25.. 
**  26.. 


27... 
28... 
80... 
8L._ 


Febroary  L. 

2... 
4... 
5.. 

8l.. 
7... 
8... 


Milk. 
Poonds. 


088.5 
812 
988 
796 

1.750 

971 
1,018 

941 

845 
867.5 
975 
945 

986 
947 
913.5 
1,045 


Fat  by  com 
of  individ- 
ual testa. 
Pounds. 


89.84 
88.48 
38.88 
8200 

71.75 
88£4 
40.52 
86.79 

86.84 
38.56 
89.00 
88.78 

38.75 
37.41 
39.78 
41.96 


Fat  by 
oomponte 

teat. 
Poonds. 


89.47 
8348 
88.24 
31.06 

78.57 
88.41 
4U» 
86.S1 


38.71 
89  .81 
88.47 

38J8 
87.81 

mj» 

48.10 


Total. 


15,788.5 


635.20 
634.68 


68448 


.52 


The  amount  of  fat  delivered  to  that  seotion  of  the  school  for  the  time 
mentioned,  as  determined  by  the  separate  test  of  each  delivery  agrees 
within  a  half  pound  of  the  amount  as  determined  by  the  composite  tests 
of  all  the  deliveries  of  each  day. 

The  milk  of  each  patron  should  be  weighed,  sampled  and  tested  separ- 
ately. In  the  majority  of  oases  composite  samples  of  eaoh  patron's  milk 
should  be  tested  weekly.  The  result  of  this  weekly  test  should  go  on  the 
milk  sheet  at  the  weigh  can  so  that  the  patrons  may  know  how  their  milk 
is  testing.  Below  is  given  a  partial  creamery  milk  sheet  showing  the 
manner  in  which  the  record  of  milk  should  be  kept. 


Digitized  by 


Google 


FARM  DEPARTMENT. 


15 


Date,  1806. 

JohnC. 
White, 
milk,  lbe. 

Chris 
Hansen, 
milk,  lbe. 

Michel 
O'Brien, 
milk,  lbs. 

Malcolm 
miikTlbs. 

William 
Williams, 
milk,  lbs. 

W.  V. 
Yandorn, 
milk,  lbs. 

Herman 
milk,  lbs. 

July  8   

860 

1,244 

827 

772 

888 

1,022 

862 

July  9  

457 

650 

161 

875 

480 

520 

264 

JoJylO  

468 

640 

162 

880 

440 

588 

276 

July  11  

448 

682 

155 

370 

428 

540 

260 

July  12  

452 

844 

156 

868 

442 

548 

272 

July  18...  

458 

688 

148 

368 

450 

662 

280 

Per  oent  fiat  

8.8 

4.1 

8.2 

4.8 

4.2 

4.4 

3.6 

Payments  should  be  made,  at  least,  every  month.  In  oases  where  the 
milk  is  purchased  outright  payments  may  be  made  at  shorter  intervals  but 
where  the  price  of  the  milk  depends  upon  the  sale  of  butter  it  is  not  prac- 
ticable to  pay  more  than  onoe  a  month.  In  the  oase  of  a  cooperative 
oompany  each  patron's  milk  having  been  tested  once  a  week,  the  amount 
of  milk  brought  to  the  creamery  during  that  week  by  a  given  patron  is 
multiplied  by  the  per  oent  of  fat  shown  by  its  composite  test.  This  will 
give  the  amount  of  fat  brought  by  that  patron  that  week,  and  by  adding 
the  fat  thus  calculated  for  the  four  weeks  of  the  month  we  get  the  amount 
of  fat  delivered  during  the  month. 

By  adding  the  amounts  of  fat  delivered  by  the  several  patrons  we  have 
the  total  amount  of  fat  received  by  the  creamery  during  the  month.  Now 
upon  this  amount  of  butterfat  our  calculations  are  based.  Suppose  for 
instahoe  that  A,  B,  C,  and  D  are  patrons  of  a  creamery  and  that  during 
the  month  the  milk  brought  by  them  has  contained  the  following  amounts 
of  butterfat: 

A   160  lbs. 

B   170  44 

C   210  44 

D   320  " 

Total   850  44 

From  this  850  pounds  of  butter  fat  a  thousand  pounds  of  butter  may  be 
made,  and  sold  at  25  oents  a  pound,  making  the  receipts  for  the  month 
1260.00.  From  this  sum  must  be  taken  the  total  expense  of  making,  say 
$40.00,  leaving  $210.00  to  be  divided  among  the  patrons.  Dividing  the 
net  sum,  $210.00  by  850,  the  total  pounds  of  fat  received,  we  have 
$0.24705  a  pound  for  the  butterfat.  Multiplying  the  amount  of  butterfat 
in  each  patron's  milk  by  this  price  per  pound  gives  the  amount  each 
should  receive. 

A— 150  lbs.  at  $0.24705   $37  06 

B— 170   44    44      .24705   42  00 

C— 210   44    44      .24705   51  88  ' 

D— 320   44    44      .24705   79  06 

Total   $210  00 
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The  method  is  praotically  the  same  where  a  stated  sum  per  pound  is 
allowed  for  making  and  marketing  the  bntter.  Instead,  however,  of  sub- 
tracting the  actual  expense  of  running  the  factory  from  the  gross  receipts, 
$250.00,  we  multiply  the  total  number  of  pounds  of  butter  made  by  the 
amount  agreed  upon  for  making,  usually  $0.04  per  pound.  In  case  1,000 
pounds  of  butter  were  sold  and  this  multiplied  by  $0.04  there  would  be 
$40.00  to  be  allowed  for  making  and  $210.00  to  be  divided  among  the 
patrons  exaotly  as  in  the  previous  case. 

In  cases  where  the  milk  is  purchased  outright  the  same  principle  holds 
good  and  the  milk  that  will  make  the  most  butter  should  bring  the  most 
money  to  the  produoer. 

It  must  be  remembered  in  this  connection  that  the  Baboock  test  shows 
the  butterfat  in  the  milk  delivered  and  not  the  amount  of  butter  which 
oan  be  made  from  it.  One  hundred  pounds  of  butter  contains  much  less 
than  one  hundred  pounds  of  fat.  The  amount  of  the  latter  required  for 
one  hundred  pounds  of  butter  varies,  of  course,  with  the  water,  salt,  and 
other  ingredients  whioh  the  maker  incorporates  in  it.  By  proper  manip- 
ulation it  is  possible  to  make  one  hundred. pounds  of  butter  from  eighty 
pounds  of  fat  as  shown  by  the  test.  It  may  under  other  circumstances 
require  ninety  pounds  of  fat  to  make  one  hundred  pounds  of  butter. 
The  test  cannot  therefore  show  the  amount  of  butter  to  be  produced  from 
one  hundred  pounds  of  milk,  but  must  content  itself  with  showing  the 
amount  of  fat  which  it  contains,  and  leave  the  question  of  the  amount  of 
butter  to  the  maker. 
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ROSA  BONHEUR,  5th,   11277,  H.  F.  H.  B 
RECORDS. 


One  day                                                  106.75  lbe  milk,  3.22  lbe  fat 

One  week                                                 726.25  Iba  milk,  20.47  lbs  fat. 

Ten  days                                                1,033.5   lbs  milk,  28.75  lbs  fat. 

Thirty  days                                            2,989.5   lbs  milk,  82.16  lbe  fat. 

PREvft^JS  RECORDS. 

1892,  ten  months   8,532.75  lbs  milk. 

1893,  thirteen  months   14,487     lbs  milk. 
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ROSA  BONHEUR  FIFTH,  11227  H.  F.  H.  B. 


The  pedigree  of  Rosa  Bonheur  5th,  11227  H.  F.  H.  B.,  whose'photo- 
graph  appears  on  the  opposite  page,  and  whose  reoord  is  given  below  is 
conspicuously  short.  Her  dam,  Rosa  Bonheur,  890  H.  H.  B.,  was  selected 
by  one  of  the  firm  of  Smiths  &  Powell,  of  Syracuse,  New  York,  from  the 
herd  of  D.  Hoogetoorn,  Beemster,  North  Holland.  Nothing  is  known  of 
the  breeding  of  the  sire  or  dam  of  the  older  Rosa  Bonheur.  The  mother 
was  represented  as  being  a  large,  fine,  black  and  white  cow  whioh  had 
given  more  than  fifty  quarts  of  milk  in  a  day.  This  Mr.  Hoogetoorn  was 
a  first-class  breeder,  a  good  feeder^  and  an  excellent  judge  of  Holsteins. 
She  was  imported  in  September,  1879,  by  Smiths  &  Powell,  as  a  heifer 
and  was  purchased  from  them  by  Wm.  Westover,  Bay  City,  Mich.  She 
developed  into  a  very*  large  cow.  As  a  two-year-old  she  gave  13,356 
pounds  of  milk  in  a  year.  No  farther  definite  statement  as  to  her  actual 
yield  is  obtainable. 

The  sire  of  Rosa  Bonheur  5th  was  Meadowbrook  Chief,  1969  H.  P.  H. 
B.,  by  Ykema  322  D.— P.  H.  B.f  out  of  Anna  Kaastra,  1112  D.  P.  H.  B. 
Both  imported  directly  into  Michigan,  from  the  best  herds  of  the  old 
oountry,  by  Mark  Seeley,  of  the  firm  of  Phelps  &  Seeley,  of  Pontiao, 
Miohigan. 

Rosa  Bonheur  5th  was  calved  Maroh  20, 1888.  On  the  20th  of  Febru- 
ary, 1894,  therefore,  when  this  reoord  began,  she  was  5  years  and  11 
tionths  old.  Her  weight  at  that  time  and  for  the  months  following  varied 
but  a  few  pounds  from  1,750  until  she  became  pregnant  on  the  22d  of 
June,  1894,  when  it  rapidly  ran  up  to  1,850  pounds  by  the  olose  of  the 
year.  She  is  therefore  a  very  large  cow.  In  general  outline  she 
approaches  the  ideal  dairy  type,  being  distinctly  wedge  shaped,  deep 
through  the  sacrum  and  udder,  and  much  less  so  through  the  shoulder 
and  brisket,  with  an  immense  belly  and  udder.  The  latter  measured,  one 
month  after  calving,  5  feet  and  7  inches  in  circumference,  while  the 
girth  around  the  largest  part  of  the  belly  was  8  feet  and  6  inches.  The 
Head,  in  size,  is  in  due  proportion  to  the  body,  and  is  long  rather  than 
wide.  The  head  back  of  the  horns  is  broad,  giving  room  for  a  large  brain. 
The  neok  is  thin,  fine,  slightly  drooping  and  moderately  long.  The  chine 
is  remarkably  open,  giving  a  decided  saw-like  feeling  to  the  back.  The 
withers  are  very  sharp  ana  thin,  while  the  chest  midway  between  the 
brisket  and  the  top  of  the  shoulder  is  broad  giving  ample  room  for  the 
immense  lung  power  required  in  the  digestion  of  the  quantity  of  food 
whioh  the  oow  consumes.  There  is  a  decided  droop  in  the  back  between 
a  point  one-third  of  the  distance  from  the  top  of  the  shoulders  to  the  hip 
bone,  and  the  rise  of  the  pelvic  arch.  The  ribs  are  open,  and  the  distance 
from  the  last  rib  to  the  point  of  the  hip  br  le  is  14  inches.  The  hips  and 
loin  are  fairly  strong  and  rounded.  The  height  of  the  cow  at  the  shoulder 
is  4  feet  and  10  inches;  at  the  hips,  5  feet.  TJie  udder  has  a  very  long 
oonneotion  with  the  body,  extending  well  up  to  the  vulva  behind,  and  a 
good  distance  in  front,  as  is  shown  by  the  photograph.  There  is  a  strong 
development  of  the  umbilical  region  and  the  milk  veins  are  long  and  tor- 
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tuous  ending  without  extension  in  large  milk  wells.  The  thighs  are  some- 
what thin  but  not  oat-hammed.    Her  skin  is  mellow  and  unctuous. 

In  disposition  she  is  uniformly  quiet,  dooile  and  motherly,  an  enormous 
eater,  never  being  off  her  feed,  and  not  dainty  in  her  appetite. 

Although  the  weather  was  extremely  cold  during  the  latter  days  of  Feb- 
ruary and  early  M arch,  which  immediately  succeeded  the  birth  of  her  calf, 
she  was  kept  in  the  box  stall  shown  in  the  cut  without  further  protection 
from  the  extreme  cold  than  was  afforded  by  the  battened  boards  and  loose 
door.  Whenever  the  days  were  pleasant  and  sunshiny  she  was  allowed  to 
exercise  in  the  barnyard,  and  visited  the  water  trough  for  her  water  sup- 
ply. Indeed  the  doors  of  her  stall  were  frequently  left  open  as  the  cow 
gave  every  evidence  of  enjoyment  of  the  keen  and  invigorating  air. 

She  was  milked  thrice  daily,  at  4:30  a.  m.  and  12:30  and  again  at  8:30 
p.  m.,  by  the  same  milker. 

In  the  table  following  is  given  the  weekly  milk  and  butterfat  record  of 
the  cow  beginning  February  21,  1894.  The  amount  of  milk  is  of  oourse 
determined  by  adding  together  the  twenty-one  successive  messes  which 
constituted  a  week's  yield.  The  weekly  butterfat 'represents  the  pounds 
of  fat  yielded  in  the  week  ending  with  the  date  given,  as  determined  by 
separate  and  duplicate  tests  of  each  of  the  twenty-one  messes  of  milk. 
Each  mess  of  milk  was  multiplied  by  the  average  per  cent  of  fat  shown 
by  the  test  for  that  mess,  and  the  sum  of  these  products  for  the  twenty- 
one  messes  is  the  amount  reported  in  the  column  marked  4 'pounds  butter- 
fat  weekly.0 

The  distinction  between  butterfat  and  butter  must  be  kept  clearly  in 
mind.    Butter  is  butterfat  plus  water,  salt,  a  little  casein  and  a  small 

Eer  cent  of  other  ingredients.  It  is  evident  then  that  the  amount  of. 
utter  which  can  be  made  from  the  milk  of  a  given  cow  for  a  given 
time  depends  on  the  skill  of  the  butter  maker  as  well  as  the  yield  of  the 
cow.  Her  record  cannot,  therefore,  be  correctly  expressed  in  terms  of 
butter.  The  scales  and  the  Baboock  test  on  the  contrary  point  out  accu- 
rately and  distinctly  the  exact  amount  of  butterfat  which  the  cow  yields 

J>er  day,  and  correctly  measures  her  performance.    We  have  given  there- 
ore  in  the  records  of  the  cows  to  be  included  in  this  bulletin  the  yields 
of  butterfat  as  being  a  true  measure  of  their  performance. 

There  is  also  given  in  the  table  the  amount  of  silage,  grain,  oil  meal 
and  roots  consumed  in  the  weekly  periods  corresponding  with  those  of  the 
milk  and  fat  records.  The  amount  of  dry  matter  in  the  weekly  food  sup- 
ply is  also  shown  and  the  pounds  of  dry  matter  consumed  for  each  pound 
of  butterfat. 

The  grain  ration  consisted  of  100  pounds  of  corn  meal,  75  pounds  of  oat 
meal  and  25  pounds  of  bran,  mixed.    The  oil  meal  is  given  separately. 

The  roots  were  mangel-wurzels.  Besides  the  feeds  mentioned  in  the 
table  the  cow  ate  during  the  winter  63  pounds  of  mixed  hay. 
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Table  HI.— -Weekly  Milk  and  Fat  Record  of  Rosa  Bonheur  5th. 


Weekending. 

Poonds 
milk 
weekly. 

Average 
percent 
^at. 

Ponnds 
batter- 
fat 
weekly. 

Silage, 
lbs. 

Graia, 
lbe. 

Oil 
meal, 
lbe. 

Roots, 
lbe. 

Dry 
matter, 
lbe. 

Ponnds 

dry 
matter  to 
1  pound 
batter- 
fat. 

Feb.  27  

Mar.  6 

l»H  18  

"  20  

0"  27  

Apfl*  

"  17   

"  24 

May  l  

682.00 
728.75 
704.00 
668.25 
680.25 

648.50 
576.25 
583.25 
568.80 

486.70 
529 JO 
508.80 
506.00 
509.50 

497.80 
462.40 
445.20 
456.60 

428.80 
401.50 
385.60 
379.80 
887.70 

888.40 
896.20 
862.70 
845.10 

814.50 
800.10 
264.40 
278.80 

296.60 
282.40 
v  279.20 
216.80 
169.40 

151.00 
188.20 
119.50 
122.80 

123.00 
105.90 
98.90 
84.50 
62.60 

2.79 
2.78 
2.67 
2.98 
2.84 

8.06 
8.08 
2.97 
2.85 

2.92 
2.81 
2.59 
2.66 
2.56 

2.48 
2.70 
2.58 
2.86 

2.81 
2.56 
2.52 
2.58 
2.48 

2.41 
2.78 
2.61 
2^1 

2.69 
2.60 
2.72 
2.68 

2.86 
2.96 
2.82 
2.81 
2.94 

8.06 
2.78 
8.29 
3.07 

3.06 
8.22 
8.42 
3.06 
3.34 

19.06 
20.14 
18.81 
19.41 
19.84 

19.78 
17.81 
17.38 
15.92 

14.23 
14.88 
18.04 
13.47 
18.04 

12.85 
12.50 
11.50 
10.78 

9.77 
10.81 
9.78 
9.62 
9.68 

9.88 
9.90 
9.45 
9.00 

8.47 
7.80 
7.20 
7.49 

8.48 
8.26 
7.89 
6.10 
4.99 

4.60* 
8.71 
3.94 
3.77 

8.77 
8.42 
3.21 
2.59 
2.09 

500 
526 
588 
066 
655 

677 
535 
579 
475 

148 
162 
169 
177 
168 

'184 
154 

182 
167 

48 
51 
51 
54 
68 

42 

23 
37 
29 

287 
283 
202 
244 
291 

221 
211 
119 
59 

336.76 
868.42 
864.69 
409.88 
414.59 

408.86 
826  04 
866.07 
814.02 

17.67 
18.04 
19.86 
21.11 
21.48 

20.64 
18  80 
21.06 
19.72 

8 

m  i5"irni"i" 

"  22  

"  28  

June  5.  

12   

"  18  

"  26  

Job  2. 

"    9   .... 

"  16  

44  28  

"  SO  

HP  J-  

------- 

M  20  

»  27 

Sept  8 

*  10 

M  17  

"  24 

Oct  1 

u  g" 

'*  15 

44  22:::::::::::: 

**  29  

Hot.  5  



"  12  

M  19  

"  28  

Dee.  8  

"  10 

M  17  

"  24  

"  81  

Total..   

17,018.45 

469.81 
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The  total  amount  of  milk  secretedj  in  the  six  weeks  ending  April  3,  was 
4,101.75  or  an  average  of  97.66  pounds  per  day.  The  amount  of  butterfat 
secreted  in  the  same  time  is  116.53  pounds  or  an  average  of  2.77  pounds 
per  day.  The  Association  of  the  Agricultural  Colleges  and  Experiment 
Stations  has  adopted  as  the  standard  faotor  for  the  conversion  of  known, 
oorreot  records  of  butterfat  into  assumed  and  estimated  butter  the  frac- 
tion one-sixth.  Under  this  rule  one-sixth  of  the  weight  of  the  butterfat 
is  added  to  it  and  the  result  is  to  be  recorded  as  butter.  For  instanoe, 
100  pounds  of  butterfat,  it  is  assumed,  would  make  one  hundred  and  six- 
teen and  two-thirds  pounds  of  butter.  Applying  this  rule  to  the  records 
iust  given,  116.53  pounds  of  butterfat  would  make  135.95  pounds  of 
butter,  22.66  pounds  of  butter  per  week,  or  3.23  pounds  of  butter  per  day 
for  the  entire  six  weeks. 

After  the  cow  was  turned  to  grass  on  the  25th  of  April  there  was  a 
gradual  but  somewhat  irregular  decline  in  the  yield  of  both  milk  and  but- 
terfat and  a  subsequent  rise  succeeded  by  a  period  of  four  weeks  in  which 
the  yield  was  almost  perfectly  uniform  in  quantity  and  richness.  There- 
after the  decrease  in  the  quantity  secreted  daily  is  quite  perceptible. 

The  average  per  cent  of  fat  did  not  increase  regularly  with  the  lapse  of 
the  period  of  lactation.  In  March  it  was  2.805  per  cent,  in  April  3.24  per 
cent,  in  May  2.71  per  oent,  in  June  2.53  per  cent,  in  July  2.44  per  cent, 
in  August  2.60  per  cent,  in  September  2.67  per  oent  and  in  October  2.88 
per  oent. 

To  exhibit  in  detail  the  record  of  this  cow  for  the  first  six  weeks  of  her 
milking  period,  the  next  table  gives  the  pounds  of  milk,  its  per  cent  of  fat 
and  the  weight  of  fai  yielded  at  each  milking.  As  a  matter  of  convenience 
the  noon,  night  and  morning  messes  are  combined  in  the  order  named  and 
constitute  the  yield  as  given  for  a  day. 

Beginning  with  the  26th  of  February  there  were  seventeen  consecutive 
days  in  which  she  gave  100  pounds  per  day  except  March  2,  7,  9  and  11, 
when  the  yields  were  within  three-quarters  of  a  pound  of  that  amount,  the 
average  for  the  seventeen  days  being  slightly  over  102  pounds.  The  yields 
of  both  milk  and  fat  in  corresponding  messes  on  successive  days  were 
singularly  uniform. 

The  average  yield  in  the  morning  #for  the  first  twenty-two  days  was 
36.33  pounds  of  milk  containing  .91  pounds  fat.  The  greatest  variation 
from  this  amount  was  on  the  morning  of  the  26th  of  February  when  the 
mess  weighed  39  pounds,  a  difference  of  but  2.67  pounds.  The  fat  yields 
were  also  constant,  differing  less  than  .2  of  a  pound  from  the  average 
except  on  the  morning  of  the  23d  of  February  and  again  on  the  14th  of 
March. 

The  noon  messes  for  the  same  period  were  characterized  by  a  similar 
uniformity,  the  widest  variations  being  2.4  pounds  in  milk  from  the  aver- 
age 32.85  pounds  and  .21  pounds  fat  from  the  average,  .983  pound. 

In  the  evening  except  in  three  oases  the  messes  of  milk  did  not  vary 
more  than  2.1  pounds  from  the  average,  31.33  pounds  and  the  fat  was 
within  .24  pounds  of  the  average,  .90  pounds. 

The  same  evenness  of  flow  is  equally  marked  through  the  remainder  of 
the  six  weeks.  These  facts  go  far  to  demonstrate  the  perfect  working 
order  of  the  internal  machinery  of  the  cow  and  the  adjustment  of  the 
ration  to  her  wants. 
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Date. 

^fc:™:::: 

C  a.  nu.  

February  81-jm__  

(  p.  m.  

(  a.  m.   

llm  

(  P.  m.  

C  a.  m  

M  m...   

(P.  m  

(a.  m.  

Febrnary  244  m.  

(  p.  m  

_  (a.  m.   

February  25  -J  m   

(  p.  m.  —  

(a.  m.  

February  26  4  m. ........... 

(  p.  m.  . 

(a.  m.  

February  27<m.  

(p.  m.  .  

C  a.  m*.  

February  884  m* ........... 

(  p.  m.  

C  a.  m^........ 

Modi  1 —  <  m. ...... 

(  P.  m.  

f  a.  mM  

2 —  <  xn. ........... 

(  p.  m  

^     (  a.  nu  

'""  (  P.  m~"."!."." 

(  a.  m.   

March  t...lm  

(  P.  m-  

Mmh  5...  4  m.   

C  P.  m  

m.  (a.  m-  

March  6...}m  

(  P.  m  

(  a.  m.  

7...1m.   

(P-m  

<  a.  m  _ 

8...4m.  

(  P.  m  

Ca.m  

V.  ..  <  IB.  .....  ...... 

(P-  m  

(a.  m.  

il0.._}m  

(P.m  


Milk. 


Pounds. 

Percent 
fat. 

Vat.  Lbs. 

Daily  yield 
milk.  Lbs. 

Dailyyield 
fat.  Lbs. 

90.5 

2.5 

.762 

264 

2.0 

480 

84.5 

2.2 

.750 

914 

2.21 

804 

24 

.854 

31.0 

24 

.868 

84.0 

24 

.952 

954 

2474 

81.0 

8.1 

461 

SOU) 

8.0 

40 

84.75 

9.6 

1.251 

95.75 

8.112 

90.5 

8.1 

.945 

96.25 

2.6 

.682 

96.5 

2.6 

.049 

99.25 

2478 

91.75 

8.4 

1479 

29.25 

8,0 

.877 

96.75 

2.0 

.795 

97.75 

2.691 

88.0 

9.1 

1X29 

82,75 

8.2 

1.048 

99.0 

2.5 

.975 

104.76 

8446 

91.75 

8.0 

1412 

91.75 

2.7 

457 

98.0 

2.7 

.874 

1084 

2.749 

85.0 

8.4 

1.19 

88 J) 

2.6 

^58 

88.0 

2.8 

474 

106.0 

2422 

84.75 

8.1 

1X76 

914 

24 

.882 

88.0 

2,4 

.912 

104.25 

247 

84.25 

8.9 

1.19 

28.75 

8.2 

.962 

85.75 

24 

422 

99.75 

2404 

88.5 

3.0 

LOOS 

91.75 

24 

489 

86.75 

2.2 

408 

10240 

2.702 

89.5 

8,0 

1406 

98.0 

8.0 

.99 

96.75 

2.2 

.808 

109.25 

2409 

98.75 

8.0 

1412 

89.0 

8.2 

1466 

86.75 

2.2 

408 

10840 

2476 

85.25 

8,0 

1.057 

84.75 

8.8 

1.146 

96.00 

2.4 

.864 

10640 

2467 

98.50 

8.0 

1405 

90.25 

2.4 

.726 

85.50 

8.1 

1.10 

99.25 

2481 

38.25 

24 

.981 

82.50 

8.8 

1.078 

87.50 

2.4 

.90 

108.25 

2.908 

82.75 

8.90 

1.048 

81.00 

2.6 

406 

38.00 

2.4 

464 

99.75 

2.718 

81.75 

9.0 

.962 

98X0 

24 

.99 

86.00 

24 

428 

100.75 

2.77 

81.50 

24 

419 

8240 

18 

.91 
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Table  IV.— Continued. 


Date. 


Pounds. 


Per  oent 
fat. 


Milk. 


Fat.  Lbe. 


Daily  yield 
milk.  Lbe. 


Daily  yield 
fat.  Lbe. 


March  11. 
March  12. 
March  13. 
March  14. 
March  15. 
March  16. 
March  17. 
March  18. 
March  19. 
March  20. 
March  21. 
March  22. 
March  28., 
March  24., 
March  26. 
March  26. 
March  27. 
March  28. 
March  29. 


(  a.  m... 

-jm  

(  p.  m. .. 

|  a.  m.._. 

-W — 

f  P.  m. 
(  a.  m..„ 
(  p.  m. . 

Sa.  m..., 
m  
p.  m... 

(  a.  m... 

-jm  • 

(  p.  m. 

(  a.  m.._. 

-jm  

(  p.  in. 

fa.  m.... 

(  p.  m. .. 

(  a.  m.._. 

-jm  

(  p.  m. .. 

(a.  m.... 

-jm  

(  p.  m. 

(  a.  m..., 

-jm  

(  p.  m. 

J a.  m.._, 
m. ..  
p.  m. 

J a.  m... 
m.  
p.  m. 

J a.  m.._. 
m  
p.  m. 

ia.  m. — 
m  . 
p.  m... 

J a.  m.M. 
m  ■ 
p.  m. ., 

Sa.  m  
m.  
p.  m. .. 

(  a.  m.... 

-jm  

(  P.  m. 

(  a.  m... 

-ja  • 

(p.m.. 

(  a.  m... 

-  j™  

(  p.  m. 


36.25 
38.50 
8J.25 

35.50 
85.00 
81.50 

35.00 
80.50 
38.00 

37.00 
28.00 
29.25 

85.00 
88.00 
32.50 

84.00 
82.25 
31.25 

38.00 
80.00 
80.75 

88.00 
28.75 
81.75 

83.75 
27.75 
29.25 

29.50 
82.25 
80.75 

33.25 
31.00 
81.25 

84.25 
80.00 
81.75 

86.25 
88.76 
82.75 

85.25 
81.75 
83.00 

86.00 
80.50 
29.00 

83.00 
81.25 
81.25 

82.00 
38.26 
80.00 

84.75 
80.50 
82.50 

84.25 
28.76 
80.26 


2.3 
3.0 
2.5 

2.5 
2.6 
2.4 

2.6 

2,8 
8.2 

8.5 

3.1 
2.0 

2.6 
8.3 
8.2 

2.9 
2.6 
2.7 

2.8 
8.2 
3.2 

3.0 
3.2 
2.8 

3.0 
3.0 
2.7 

2.5 
2.7 
2.9 

2.8 

2.9 
2.8 

2.3 
3.5 
2.8 

2.9 
8.6 
2.9 

2.4 

2.8 
2.8 

2.7 
3.4 
8.2 

2.7 
8.2 
8.1 

2.5 
8.2 
8.2 

2.5 
8.1 
8J 

2X 
2.9 
8.0 


.81 
1X05 
.781 

.887 

.91 

.756 

.91 
.854 
1.056 

1.295 
.888 
.585 

.91 
1.069 
1.04 

.986 
.888 
.843 


.984 

.99 
.92 
.889 

1.012 
.882 
.789 

.737 

.87 

.861 

.764 
.899 
.718 

.787 
1.05 


1.051 
1.215 
.949 

.846 
.888 
.924 

.972 
1.087 
.928 

.891 
1X0 
X68 

X0 
1.064 
.96 

.868 
.946 
1.072 

.969 
.828 
.907 


99.26 
100.25 
101.50 
100.50 
92.25 
99.50 
96.50 
98.75 
94.25 
86.50 
96.25 
96.60 
98X0 
101.75 
100.75 
92.5 
94X0 
96X0 
97.25 


2.589 

2X78 

2X78 

8.806 

2X68 

8.115 

2.605 

2.984 

2.821 

2X68 

2X25 

2.404 

2.90 

3X1 

2.78B 

2X66 

2.788 

2X76 
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Date. 


C  a.  m... 

March  30..,  -j  m.  

(  p.  m._ 

(  a.  m.._ 

March  31.  __  -j  m.  

(  p.  m. . 

!a.  m.._ 
m  
p.  m. . 

April  2  ]  m  

(  p.  m. 

April  8,  a.  m.  


Milk. 


Pound*. 

Per  cent 

lab. 

Fat.  Lbe. 

Daily  yield 

HULK.  JUDB. 

Dally  yield 
tat.  Lba. 

32.75 

2.7 

.884 

91.75 

2.024 

80  75 

30 

922 

soio 

s!i 

!»45 

31.50 

2.5 

.787 

92.75 

2.654 

30.00 

8.1 

.98 

28.60 

2.8 

.798 

32.60 

2.5 

.812 

9L00 

2.54 

30.00 

8.1 

.98 

29.60 

2.8 

.828 

80.6 

2.6 

.798 

90.00 

2.549 

26.26 

8.0 

.847 

27.75 

3.0 

.832 

31.75 

2.7 

.857 

87.75 

2.536 

In  the  recordB  of  the  three  cows,  Rosa  Bonheur,  Houwtje  D.  ahd  Belle 
Sarcastic  the  economy  of  production  is  measured  by  the  pounds  of  dry 
matter  consumed  for  each  pound  of  butterfat  in  the  yield.  For  instance, 
if  in  a  given  week  a  cow  gives  500  pounds  of  milk,  containing  20  pounds 
of  fat  and  consumes  in  the  same  period  fodder  containing  400  pounds  of 
dry  matter,  she  would  return  one  pound  of  fat  for  every  20  pounds  of  dry 
matter  eaten,  and  this  would  be  the  measure  of  the  economy  of  her  pro- 
duction. *  ,  • 

It  is  necessary  to  take  the  dry  matter  in  the  ration  and  not  its  gross 
weight  as  a  basis  for  comparison  for  very  evident  reasons.  The  water  in 
the  different  fodders  adds  to  their  palatability  undoubtedly,  but  contrib- 
utes nothing  to  the  support  of  the  animal.  The  proportion  of  water  in 
tbe  different  feeding  stuffs  varies  within  wide  limits.  Boots,  silage,  green 
grass  and  other  succulent  materials  contain  from  seventy  to  over  ninety 
pounds  per  hundred  of  water,  while  the  grains  and  their  by-products  rarely 
have  over  twelve  pounds  per  hundred.  One  hundred  pounds  of  silage 
contains  73.6  pounds  of  water.  Were  this  water  evaporated  there  would 
remain  26.4  pounds  of  dried  matter  or  dry  matter  as  it  is  commonly  called. 

Mixed  hay  such  as  was  fed  these  cows  contained  but  sixteen  pounds  of 
water  per  hundred  pounds  and  eighty-four  pounds  of  dry  matter.  A 
pound  of  the  dry  matter  of  mixed  hay  is  for  most  purposes  of  about  the 
same  value  as  a  pound  of  dry  matter  in  corn  silage,  hence  the  feeding 
value  of  a  hundred  pounds  of  hay  would  be  worth  as  much  more  than  the 
feeding  value  of  the  same  weight  of  silage  as  84.6  is  greater  than  26.4  or 
more  than  three  times  as  much.  To  compare  therefore  the  efficiency  of 
two  rations,  one  composed  largely  of  silage  and  the  other  of  hay,  the 
amount  of  dry  matter  in  each  must  be  determined  and  the  comparison 
made  on  that  basis. 

To  tbe  practical  dairyman,  the  relative  value  of  two  cows  is  very  largely 
measured  by  the  amount  of  dry  matter  in  the  feed  each  consumes  per 
pound  of  fat  in  the  milk  yield.  No  matter  how  big  a  record  a  cow  makes, 
if  the  amount  of  food  she  consumes  meantime  is  so  great  as  to  bp  worth 
more  than  the  butter  yielded  she  is  an  unprofitable  cow.  The  measure 
of  her  value  is  the  amount  of  dry  matter  in  the  food  she  requires  per 
poind  of  faHn  her  milk  j 
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The  general  plan  in  feeding  Rosa  Bonheur  was  to  determine  beforehand 
what  feed  stuffs  were  obtainable  and  what  therefore  the  constituents  of  the 
ration  should  be  and  then  trust  to  the  skill  of  the  feeder  to  adjust  the  quan- 
tity and  relative  proportions  of  the  various  ingredients  to  the  wants  of  the 
oow.  She  was  fed,  oared  for  and  milked  by  Mr.  Riohard  Harrison,  the 
college  herdsman.  He  made  a  careful  study  of  her  personality  and  of  the 
whims  and  caprices  of  her  appetite.  This  thorough  acquaintance  with 
the  individuality  of  the  animal  under  test  was  absolutely  essential  to  the 
attempt  to  feed  her  to  the  highest  limit.  The  strain  on  the  system  of  a 
oow  that  consumes,  in  the  space  of  24  hours,  114  pounds  of  silage,  12 
pounds  corn  meal,  9  pounds  of  oat  meal,  3  pounds  of  bran,  9  pounds  of 
oil  meal  and  27  pounds  of  roots  is  something  enormous.  With  the  whole 
organization  thus  at  its  highest  tension  the  danger  of  mistake  and  accident 
is  imminent.  The  slightest  indication  of  anything  going  wrong,  must 
be  instantly  recognized,  rightly  interpreted, and  immediately  corrected. 

In  the  present  case  it  is  enough  to  say  that  the  oow  never  failed  to  take 
her  ration  regularly  and  with  relish.  Naturally  her  appetite  fluctuated, 
and  these  variations  met  with  the  requisite  rational  changes  in  feed  sup- 
ply. As  the  weather  grew  warmer  towards  spring  the  quantity  of  food 
she  could  be  induced  to  eat  grew  less  and  with  the  decrease  in  food  con- 
sumption there  was  a  corresponding  fall  in  the  milk  and  butter  yields. 
It  was  impossible  therefore  to  fix  any  definite  ration  for  consecutive  days ; 
the  proportions  and  amounts  of  the  several  ingredients  being  varied  to 
conform  to  the  varying  appetite,  looseness  of  the  bowels  and  condition  of 
the  milk  glands. 

Tlje  silage  was  from  several  varieties  of  Dent  corn,  mixed,  fairly  glazed 
when  cut  and  perfectly  kept  in  the  silo.  Of  this  feed  Rosa  was  particu- 
larly fond,  and  she  was  allowed  nearly  all  she  would  eat,  the  daily  amounts 
varying  from  75  pounds  in  the  last  days  of  February,  about  85  pounds 
through  early  March  to  the  12th,  and  then  from  90  to  100  pounds  and 
even  higher  on  exceptional  days  to  the  first  of  April  and  the  beginning 
of  warmer  weather  when  the  daily  consumption  again  dropped  to  85 
pounds,  75  pounds,  and  even  Jess  just  as  the  cow  was  turned  to  pasture, 
April  25. 

Oil  meal  was  the  grain  feed  for  which  she  displayed  the  greatest  fond- 
ness. Beginning  with  3,  4  and  5  pounds  per  day,  the  amount  was  rapidly 
inoreased  to  10  pounds  daily  on  the  last  two  days  of  February,  then 
dropped  to  amounts  varying  from  6  to  9  pounds  daily .  through  March, 
according  to  the  appetitie  of  the  cow.  The  proportional  parts  of  the 
other  grain  feed  have  already  been  given,  100  pounds  corn  to  75  pounds 
oats  and  25  pounds  roller  process  wheat  bran.  Of  this  grain  feed  the 
daily  consumption  was  reasonably  oonstant,  varying  between  22  and  27 
pounds,  usually  24  pounds. 

The  daily  program  in  feeding  was  in  general  as  follows:  About  4:30 
a.  m.  just  before  milking  she  was  fed  silage,  roots  and  grain  feed  mixed, 
unless  the  oow  preferred  them  separate  when  her  wishes  were  acceded  to. 
At  11:30  a.  m.  another  feed  consisting  again  of  a  mixture  of  the  silage, 
roots  and  grain  feed  was  given,  and  finally  about  6:00  p.  m.  she  received 
her  regular  evening  feed. 

In  table  5  are  recorded  the  per  cents  of  the  various  nutrients  in  the 
food  nMerials  used.  These  figures  are  taken  from  Woll's  "  Dairy  Calen- 
dar for  1895.' 9 
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Table  V.— Composition  of  Feeding  Stuffs. 


Dry  matter, 
per  cent. 

protein, 
percent. 

Digestible 

carbo- 
hydrates, 
per  cent. 

Digestible 
fat,  per 
oent. 

Silage.   

26.4 

1.8 

14.0 

.7 

Corn  

89.1 

7.1 

62.7 

4.2 

Gate.   

89.0 

9.1 

44.7 

4.1 

880 

12.6 

44.1 

2.9 

903 

28.8 

82.8 

7.1 

Mangel-war  zele  _     

10.0 

1.1 

4.8 

.2 

Mixed  hay.-  

84.0 

8.6 

48.7 

1.0 

In  the  next  table  is  given  the  average  daily  ration  of  dry  matter,  digest- 
ible protein,  digestible  carbohydrates,  and  digestible  fat  for  several  weeks 
and  Jhe  nutritive  ratios. 


Table  VI.— Nutrients  in  Average  Daily  Ration. 


Weak  ending. 

Dry  matter. 

Digestible 
protein, 
lbs. 

Digestible 

carbo- 
drates,  lbs. 

Digestible 
fat,  lbe. 

Nntritiye 
ratio,  1  to 

Feb.  27  

48.11 

5.06 

25.62 

1.91 

5.9 

Mar.  6.  

5L91 

5.49 

26.24 

2.06 

5.8 

M  18.  

82.09 

5.42 

21.90 

2.09 

6.0 

**  20.  

68.55 

'  5.98 

81.70 

2.81 

6.2 

59.22 

6.80 

81.34 

2.84 

5.9 

April  &.  

58.48 

5.58 

81.54 

2.22 

6.6 

10_  

48.58 

4.17 

25.44 

1.72 

7.1 

"  17  

52.29 

5.02 

27.47 

2.05 

6.49 

"  24_  

44.86 

4.22 

24.19 

1.75 

6.7 

The  American  standard  daily  ration  f or  a  oow  weighing  1, 750  pounds 
would  be  3.85  pounds  of  digestible  protein,  23.275  pounds  of  digestible 
carbohydrates  and  1.225  pounds  of  digestible  fat,  the  ratio  being!  to  6.9. 
Boea  consumed  very  much  more  than  the  standard  of  all  the  nutrients, 
especially  of  the  protein,  the  ration  for  the  we^k  ending  Maroh  27,  being 
notably  oonspiouous  in  this  regard 

The  feeding  period  covered  sixty-three  days.  Dividing  the  weight  of 
the  various  food  stuffs  eaten  by  63  we  have  the  average  amount  of  eaoh  in 
a  day's  ration  This  was  81.6  pounds  of  silage,  11.99  pounds  of  corn  meal, 
8.99  pounds  of  oat  meal,  3  pounds  of  bran,  6.31  pounds  of  oil  meal,  and 
29.63  pounds  of  mangels.  Reducing  this  ration  to  the  amount  consumed 
per  1,000  pounds  live  weight  per  day  we  have  46.60  pounds  of  silage, 
6.85  pounds  oorn  meal,  5.13  pounds  of  oat  meal,  1.72  pounds  of  bran,  3.6 
pounds  of  oil  meal,  and  16.93  pounds  of  roots. 

The  average  daily  consumption  of  dry  matter  was  52.43  pounds  or  almost 
exactly  thirty  pounds  of  dry  matter  per  1,000  pounds  live  weight.  The 
average  daily  yield  of  butterfat  for  the  same  period  was  2.66  pounds  or 
4 

Digitized  by  Google 


I 


26  MICHIGAN  EXPERIMENT  STATION. 

1.52  pounds  per  1,000  pounds  live  weight  per  day  and  one  pound  of  fat 
for  eaoh  19.70  pounds  dry  matter  eaten.  This  expenditure  or  dry  matter 
for  one  pound  of  fat  would  rightly  be  considered  unusually  economical 
under  ordinary  conditions,  but  this  reoord  was  made  in  the  ooldest 
weather  of  an  unusually  cold  winter,  with  the  thermometer  ranging  below 
zero  for  several  successive  nights  and  with  the  cow  in  an  isolated  box  stall 
with  nothing  between  her  body  and  the  outdoor  air  except  one  thickness 
of  boards  loosely  battened. 

The  prices  of  the  several  feed  stuffs  are  so  variable  that  it  is  of  but 
doubtful  expediency  to  reoord  here  any  estimate  of  the  food  cost  of  the 
butt  erf  at  or  butter  yielded  by  the  oow.  At  best,  enough  factors  are 
unknown  or  empirically  assumed  to  oast  grave  doubt  on  such  calculations 
and  the  results  are  perhaps  quite  as  often  misleading  as  otherwise.  So 
many  inquiries  have  been  reoeived  at  the  station,  however,  as  to  the 
aotual  financial  economy  of  the  work  of  Rosa  Bonheur  that  it  seems  wise 
to  introduce  a  brief  statement  of  the  known  and  estimated  food  cost 
of  her  products.  The  feed  stuffs  have  the  following  values  per  ton 
respectively:  Silage,  $2.00;  mangels,  $2.60;  mixed  hay,  $6.00;  corn 
meal,  $19.00;  bran,  $14.00;  oil  meal,  $22.75;  oat  meal,  $16.00.  The 
total  cost  of  the  food  consumed  for  the  sixty-three  days  was'as  follows 

5,181 r  [pounds  silage  at  $2.00  per  ton   $5  18 


755.5 
566.63 
188.87 
898 
867 
63 


corn  meal  at  $19.00  per  ton   7  18 

oat  meal  at  $16.00  per  ton   4  53 

wheat  bran  at  $14.00  per  ton   1  32 

oil  meal  at  $22.75  per  ton   4  53 

mangels  at  $2.50  per  ton   2  33 

hay  at  $6.00  per  ton   19 


Total   $25  26 

If  the  cow  is  to  be  credited  with  the  butterfat  alone  in  her  milk  this 
would  make  the  167.64  pounds  of  fat  secreted  in  the  63  days  cost  in  food, 
at  the  prices  assumed,  15.07  cents  per  pound.  The  butter  actually  sold 
for  25  cents  per  pound  and  if  we  assume  that  one-sixth  should  be  added 
to  the  butterfat  to  estimate  the  butter  made  from  it  we  should  have 
195.41  pounds  of  butter,  whioh  at  25  cents  per  pound,  would  bring  $48.85. 
On  this  basis  there  would  then  be  an  estimated  profit  of  $23.59. 

The  total  quantity  of  milk  yielded  in  the  sixty-three  days  was  5,820 
pounds.  Of  this  amount  85  per  cent  or  4,947  pounds  was  skim  milk. 
The  skim-milk  contained  by  repeated  tests  8.50  per  oent  total  solids.  It 
was  fed  to  piss  and  was  worth  over  20  cents  per  hundred  for  that  purpose. 
At  this  rate  the  4,947  pounds  was  worth  $9.89  whioh  should  be  added  to 
the  $23.59  making  the  gross  profit  $33.48  for  the  sixty-three  days.  Sub- 
tracting the  $9.89  from  the  $25.26,  cost  of  the  food  for  the  sixty-three 
days  there  is  left  $15.37  as  the  net  food  cost  of  the  167.64  pounds  of  butter 
fat  or  $0.0916  per  pound. 

Twenty-one  pounds  of  the  mixture  of  100  pounds  of  corn,  75  pounds  of 
oats  and  25  pounds  of  bran  was  given  to  the  cow  daily  after  she  was  turned 
to  pasture. 
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HOUWTJE  D.,   12005,   H.  F.  H.  B. 


RECORDS. 

One  day   93.0  lbs  milk,     2.96  lbs  butter  fat 

Seven  days   628.2  lbs  milk,   18.79  lbs  butter  fat. 

One  year   .  19,025.0  lbs  milk,  660.14  lbs  butter  fat 

PREVIOUS  RECORDS. 

1892,  eleven  months   11,323.5  lbs  milk. 

1893,  ten  months   10,780.0  lbs  milk. 
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RECORD  OP  HOUWTJE  D.  12005,  H.  F.  H.  B. 

This  oow  was  bred  by  W.  K.  Sexton,  of  Howell,  Mi  oh.,  and  was  calved 
Maroh  12,  1888.  Her  dam  was  Houwtje,  2941  H.  H.  B.,  bred  by  Gerritt 
Laan,  Hoogoarspel,  North  Holland,  and  imported  June  21,  1882,  by  W. 
K.  Sexton.  Houwtje  save  as  a  three  year  old,  53  pounds  of  milk  per  day. 
In  the  ninth  month  of  her  milking  she  produced  a  pound  of  butter  from 
17  pounds  and  3  ounoes  of  milk  and  has  since  given  85  pounds  and  6 
ounces  of  milk  in  a  single  day.  The  sire  of  Houwtje  D.  was  Jumbo  Boy 
No.  1993  H.  H.  B.f  bred  by  H.  Buiterveld,  Poppingawier,  Friesland. 
He  was  imported  in  1882,  also  by  W.  K.  Sexton.  The  dam  of  this  bull 
was  Boutsje,  2568  H.  H.  B.  This  cow  gave  on  common  feed  38  pounds 
of  milk  per  day  at  two  years  old,  and  her  dam  gave  18  pounds  of  butter  in 
seven  days,  and  87  pounds  of  milk  in  a  single  day.  The  sire  of  Jumbo 
Boy  was  the  prize  winner  as  the  best  bull  of  any  age  or  breed  in  the 
Netherlands.  His  dam  had  a  milk  record  of  85  pounds  of  milk  per  day, 
20£  pounds  of  butter  in  seven  days,  and  the  dam  of  his  sire  gave  86 
pounds  of  milk  in  a  day  and  18|  pounds  of  butter  in  seven  days. 

The  excellence  of  the  ancestry  of  the  cow  would  warrant  us  in  expect- 
ing her  to  be  a  good  milker. 

Houwtje  D.  has  in  most  respects  a  typical  dairy  form  as  to  general  con- 
tour, being  distinctly  wedge  shaped  and  very  deep  through  the  abdomen 
and  udder,  and  rather  too  small  in  girth  behind  the  shoulders. 

Her  head  is  Ions,  inclined  to  be  coarse  and  somewhat  defective  in  width 
at  the  base  of  the  horns.  Her  temperament  is  quiet  almost  to  the  point 
of  stupidity.  The  neck  is  thin,  long  and  slightly  drooping.  The  withers 
are  broad  rather  than  sharp,  and  the  crops  full  rather  than  out  out,  differ- 
ing in  these  two  important  respects  from  the  ideal  form. 

The  lean,  slanting  shoulder,  uncovered  open  ribs,  and  serrated,  strong, 
prominent  back  of  the  dairv  oow  are  present.  The  hips  are  broad  and 
level  with  pin- bones  unusually  high  and  wide  apart.  The  oow  carries  a 
good  amount  of  flesh.  The  udder,  though  somewhat  uneven,  is  well  devel- 
oped, slightly  meaty  in  texture  and  extends  well  forward. 

Her  weight  varied  little  from  1,560  pounds  up  to  the  middle  of  July 
when  it  gradually  increased  to  1,600  pounds  by  the  1st  of  January 
following. 

Her  last  calf  was  dropped  April  25,  1894,  at  which  time  she  was  6  years, 
I  month  and  13  days  old. 

She  became  with  calf  on  the  9th  day  of  Maroh,  1895. 

The  records  of  her  yields  of  milk  and  butt  erf  at  began  on  the  3d  day  of 
May,  1894,  and  are  given  by  weeks  in  the  following  table.  As  with  Bosa 
Bonheur,  the  milking  was  done  thrice  daily  to  the  3d  day  of  March,  1895. 

Thereafter  she  was  milked  twice  per  day  only.  Eaoh  mess  was  tested  in 
duplicate  by  the  Baboock  test  after  weighing. 

The  oow  was  turned  to  grass  before  this  record  began.  The  pasture 
was  supplemented  by  a  grain  ration  of  21  pounds  of  the  mixture  already 
spoken  of  as  being  fed  to  Bosa  Bonheur  5th,  viz :  100  pounds  corn  meal, 
75  pounds  oats  and  25  pounds  of  bran. 
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MICHIGAN  EXPERIMENT  STATION. 
Table  VI.— Milk  and  fat  record,  Houwtje  D. 


Week  ending. 


May  9_. 

44  16... 

44  28L-. 

** 

June  6... 

44  18... 

"  80... 

44  27... 

July  4... 

44  18.. 

11  25... 

W  8... 

"  15... 

44  22... 

41  29... 

flept.  5.. 

if  12... 

44  19... 

44  26... 

Oct.  8.. 

41  10.. 

41  17... 

44  24.. 

44  8L. 

Not.  7.. 

41  14.. 

44  21... 

"  28.. 

Dee.  5M 

44  18.. 

41  19.. 

44  36_ 

Jan.  2.. 

44  9.. 

M  18- 

44  28L. 

44  80.. 


Milk, 
lbe. 


568.2 

619.6 
625A 
596.1 

588.8 
601.8 
570.5 
566.9 

556.5 
513.4 
482.8 
489.6 

481.5 
469.8 
461.4 
456.6 
481.4 

406.8 
871.2 
890.9 
874.1 

876.5 
891.2 
878.8 
875.7 
854.5 

856.7 
296.9 
802.7 
299.0 

2960 
289.2 
291.7 
287.0 

286.1 
267.0 
2501 
252.0 
250.5 


Fat, 
per 
cent. 


2.91 
2.71 
2.98 
2.94 

2.86 
2.80 
2.98 
2.69 

2.47 
2.76 
2£6 
2.98 

2.97 
8.83 
8.08 
8.18 
8.49 

8.25 
8.46 
8.41 
8.28 

8.28 
8.67 
8.57 
8.49 
4.06 

8.77 
8.82 
8.95 
4.88 

4.02 
4.10 
4.17 
4.07 

408 
4.15 
4.12 
4.84 
4.55 


Fat, 
lbs. 


15.54 
16.82 
18.64 
17.51 

16.87 
16  84 
16.74 
15.80 

1&4X) 
14.15 
18.81 
14J4 

14.41 
15.65 
14.20 
14.81 
15.08 

18.25 
12.85 
18.34 
12.27 

13.17 
14.89 
18.54 
18.14 
14.41 

18.42 
11.45 
11.96 
18.10 

11.92 
11.06 
12.17 
11.68 

11 .80 
11.40 
10.81 
10.96 
11,49 


Week  ending. 


Feb.  6  

44  18  

:  I?:::::::::::: 

Mar.  8   

44  18  

44  20  

44  27  

April  8  

14  i7"""i"ii; 

44  24  

May  1  

May  2  

Total  for  year.. 

May  8  

44  15__  

44  22  

44  29  

June  5  

44  12  

44  19  

44  86  

Jnly  8  

"  10  

44  17  

41  24  

44  81...   

TotaL-455daye 


Milk, 
lbe. 


250.8 
227.4 
2S8£ 
247.8 

828.2 

218.8 
186.7 
214.1 

210.3 
802.8 
195.8 
201.2 

191.2 

27.2 


Fat, 
cent. 


4.45 
4.71 
4.82 
4.46 

4.88 
4.10 
4.28 
4.48 

iAl 
4.12 
4.41 
4.84 

4.84 


19,025.0 


Fat, 
lbe. 


11.18 
10.73 
10.08 
1L07 

9J7 
SM 
7.90 
9.44 

8J5 
8J1 
8* 

8.74 

8J1 
L17 


68014 


215.4 
213^ 
215.9 


211.2 
287.4 
282.6 
214.0 

199.4 
201.8 
190.8 
194.7 
179.1 


4.80 
4.36 
4.06 
8.49 

4.22 
8.79 
8,62 
842 

8.66 
8.78 
8.40 


21,719.8 


9.06 
9.10 
8.77 
8.86 

8.58 
8.62 
8.06 
7.75 

7J9 

7.63 
6.46 
6.71 
6.16 


78L87 


Late  in  the  season  the  pasture  was  farther  supplemented  by  green  corn 
and  other  fodders  as  the  oow  required. 

The  behavior  of  this  oow  was  radically  different  from  that  of  Rosa  Bon- 
heur  5th.  While  the  latter  made  most  extraordinary  yields,  Houwtje  D. 
maintained  her  flow  for  a  much  longer  time.  That  oow  is  usually  reck- 
oned a  good  one  that  prodnoeB  14  pounds  of  butter  per  week  for  a  short 
time,  but  Houwtje  D.  produoed  on  an  average  14  pounds  of  butterfai  a 
week  for  over  eight  months  consecutively,  or  from  May  2,  1894,  to  Janu- 
ary 2,  1895,  inclusive,  yielding  in  that  245  days  492.95  pounds  of  fat. 

To  consider  the  year's  reoord  of  the  oow  in  terms  of  butter  we  add  one- 
sixth  of  the  weight  of  the  butterfat  to  itself.  The  660.14  pounds  of  but- 
ter fat  would  then  be  equivalent  to  770.16  pounds  of  butter.  Considering 
52  weekB  as  a  year  we  have  an  average  weekly  yield  of  14.81  pounds  of 
butter.  The  largest  yield  of  fat  in  seven  days  as  shown  in  the  table  was 
18.64  pounds  in  the  week  ending  May  23,  1894.  Again  using  the  conver- 
sion factor  as  before,  this  should  make  21.74  pounds  of  butter. 
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During  the  month  of  June,  1894,  the  yield  of  butterfat  was  singularly 
uniform,  varying  less  than  .1  of  a  pound  of  fat  per  week  for  the  three 
weeks  ending  respectively  June  6,  13,  and  20.  Thereafter  the  yield  fell 
gradually  and  very  slowly  through  the  rest  of  the  year. 

The  variations  in  richness  as  indicated  by  the  average  per  cent  qf  fat  in 
the  milk,  by  months  was  as  follows :  v 

In  May  the  average  per  cent  of  fat  was  2.88  per  oent;  June,  2.83  per 
oent;  July,  2.75  per  oent;  August,  3.20  per  oent;  September,  3.35  per 
oent  October,  3.60  per  cent;  November,  3.98  per  oent;  December,  4.09 
percent;  January,  1895,  4.32  per  oent;  February,  4.48  percent;  March, 
4.28  per  cent;  April,  4.24  per  cent;  May,  4.00  per  oent;  June,  3.81  per 
cent;  July,  3.55  per  cent. 

The  milk  increased  in  richness  as  the  weather  grew  colder  in  the  fall  and 
fell. away  again  as  it  grew  warmer  in  the  spring. 

The  lapse  of  the  period  of  lactation  was  not  accompanied  by  a  gradual 
and  regular  change  in  richness  of  the  milk. 

The  fact  that  the  cow  was  at  pasture  during  the  months  immediately 
following  the  birth  of  the  calf  prevented  any  record  being  made  of  the 
food  consumed  until  the  beginning  of  the  regular  winter  feeding  in 
December,  1894.  Continued  oold  weather  did  not  begin  until  the  20th  of 
that  month,  consequently  the  cows  were  not  stabled .  until  that  time.  In 
the  following  table  are  Recorded  the  amounts  of  each  kind  of  food  con- 
sumed by  Houwtje  D.  from  December  20,  1894,  to  May  1, 1895,  inclusive. 

A  small  quantity  of  millet  silage  was  fed  in  the  latter  part  of  January 
and  early  February.  This  silage  was  from  millet  out  while  the  seed  was 
in  the  milk  and  preserved  in  a  small  round  silo.  It  was  very  palatable- 
and  the  oow  ate  it  with  avidity.  The  oat  and  pea  hay  was  harvested  when 
the  peas  were  about  the  size  commonly  used  for  cooking.  It  was  excel- 
lently cured  and  was  well  liked  by  the  cows. 


Table  VII.— Feedings  stuffs  consumed  by  Houwtje  D. 


Week  ending. 


Boots, 


SUage, 
lbe. 


Corn, 
lbe. 


Oate, 
lbe. 


Bran, 
lbs. 


Wheat, 
lbe. 


Millet 


O.  P. 
Hay. 


Dee.  26. 
Jan.  2. 

9. 

**  16. 
M  23. 
"  80. 

Feb.  6. 
"  18. 
20. 
27. 

Mar.  6. 
"  18. 

"  20. 
M  27. 

April  8. 

-  10. 

"  17. 

"  24. 
May  1. 


826 
828 
810 
886 
820 
811 

208 
281 
175 
264 

260 
170 
217 
257 

802 
851 
348 
841 

387 


817 
883 
882 
882 
840 
844 

846 
410 
801 
845 

856 
428 
290 
229 

244 
287 
282 
294 
800 


8 
16 
25 
24 

8 
2 

24 
82 
22 
14 

19 
14 
14 

22 

•  21 

50 
49 
42 
87 


80.8 
88.5 
21.4 
21.4 
21.4 
21.4 

21.86 
21.86 
21.86 
21.02 

20.00 
18.96 
18.80 
18.98 

18.98 
18.98 
18.96 
18.96 
18.98 


18.48 
20.10 
12.84 
12.84 
12.84 
12£4 

1241 
12.81 
12.81 
12.60 

12.00 
11.89 
10.98 
11.89 

11.89 
11.39 
11.39 
11.39 
11.89 


48.5 
50.8 
40.5 
40.5 
40.5 
40.5 

40.47 
40.47 
40.46 
40.18 

81.87 
81.01 
80.43 
8U01 

81.01 
81.01 
31.01 
31.01 
31.01 


85.0 
86.4 
80.4 
80.4 
80.4 
30.4 

80.87 
80.36 
80.87 
80.19 

28.18 
22.62 
22.27 
22.62 

22.62 
22.62 
22.62 
22.62 
22.62 


8 
88 
66 

66 


4 

4 

Sr 

8 

0 
16 


80 

84 
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This  table  includes  the  feeding  records  for  nineteen  weeks  or  133  days. 
The  total  amount  of  each  food  stuff  consumed  in  that  time  is  as  follows: 


Roots   5,480 

Silpge   6,060 

Hay   452 

Corn   406.16 

Oats   243  68 

Bran   702.25 

Wheat   518.03 

Millet  silage   173 

Oat  and  pea  hay   208 


pounds  or  41.20  pounds  per  day. 

41  45.56  "  44  44 

<t      (l    3  4  11  "  " 

4t  ao5  44  "  44 

ii        J   g3  *<  44  4* 

44    5.28  44  44  44 

44        3  44  K  44 


This  amount  of  fodder  and  grain  contained  4, 490. 55 'pounds  of  dry  mat- 
ter equivalent  to  33.8  pounds  of  dry  matter  per  day.  Since  the  cow 
weighed  on  the  average  during  the  winter  1,600  pounds  she  had  21.12 
pounds  of  dry  matter  per  day  per  1,000  pounds  live  weight.  The  German 
feeding  standard  for  dairy  cows  in  milk  requires  24  pounds  of  dry  matter 
per  day  per  1,000  pounds  live  weight. 

In  the  next  table  is  given  the  digestible  protein,  carbohydrates  and 
orude  fat  in  the  average  daily  ration  for  three  periods  during  the  winter: 


Table  VIII. 


Digestible 
protein, 
lbs. 

•  Digestible 
carbohydrates, 
lbs. 

Digestible  fat, 
lbs. 

NntritiTe 

ratio 
i.  to  -. 

December  20  to  February  6  

8.43 
2.70 
2.49 

20.75 
1735 
17.21 

.089 

35 
.797 

«.77 
7.82 
7.75 

April  8  to  May  1  

The  American  standard  for  a  daily  ration  for  a  cow  weighing  1,600 
pounds  would  be  protein,  3.52,  carbohydrates  21.28,  fat  1.12  pounds.  It  is 
evident  therefore  that  the  cow  was  fed  far  less  than  she  might  reasonably 
have  been  expected  to  consume. 

The  next  table  gives  the  fat  yielded,  by  weeks,  the  dry  matter  consumed 
in  the  same  periods  and  the  pounds  of  dry  matter  per  pound  of  butterfat. 

This  record  of  the  relation  of  dry  matter  consumed  to  the  fat  yielded 
is  not  comparable  with  that  given  for  Rosa  Bonheur  as  the  latter  was  at 
the  time  of  the  test  in  the  very  beginning  of  the  period  of  lactation  while 
Houwtje  D.  was  distant  nearly  a  year  from  the  birth  of  her  last  calf  and 
was  yielding  the  smallest  amounts  of  fat  weekly  of  any  time  during  her 
record. 
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Table  IX. 


Week  ending. 

Fat 
yielded, 
lbs. 

Dry 
matter 
oonBamed, 
lbs. 

Pounds  dry 

matter 
per  1  ponnd 
fat. 

Dec.  26  

11.68 

240.91 

20.62 

Jan.*  2  

11.80 

262.19 

22.22 

"  9  

11.40 

239.16 

2G.98 

"  16  

10.S1 

238.30 

23.11 

41  23 

10.05 

289.50 

21.87 

"  30  

11.49 

251.20 

21.86 

11.18 

265.49 

28.74 

M  11  

10.73 

271.59 

25.31 

"  20  

10.08 

222.89 

22.11 

"  27  

11.07 

266.21 

24.04 

Jiar.  6  

9.67 

231.18 

24.21 

"  18  

8.96 

241.87 

26.76 

**  20  

7.90 

210.54 

26.64 

"  27  

9.44 

208.68 

22.10 

April  8  

8.65 

211.46 

24.44 

"  10  

8.51 

221.80 

26.06 

"  17  

8.68 

224.47 

39.01 

"  24  

8.74 

221.56 

25.75 

May  1  

8.31 

218.55 

26.29 

The  total  amount  of  fat  secreted  in  the  nineteen  weeks  of  this  winter 
feeding  was  189.5  pounds.  Assuming  that  wheat  was  worth  $16.67  per 
ton  and  that  the  value  of  millet  silage  was  the  same  as  that  of  oorn  silage, 
$2.00,  and  oat  and  pea  hay  the  same  as  mixed  hay,  $6.00  per  ton,  and 
using  the  values  for  the  other  ingredients  of  the  ration  that  have  already 
been  taken  in  the  reoord  of  Rosa  Bonheur,  the  total  oost  for  the  feed  dur- 
ing the  weeks  from  December  19  to  May  1,  covered  by  the  last  table 
would  be  $29.71.  The  average  feed  oost  of  a  pound  of  fat,  counting  no 
other  constituent  of  the  milk  of  any  value,  was  15.67  cents.  The  cow 
yielded  in  the  same  nineteen  weeks,  4,394.6  pounds  of  milk  of  which  85 
per  cent,  or  3,735  pounds  was  skim  milk.  Valuing  the  skim  milk  at  20 
•cents  per  hundred  the  quantity  yielded  in  the  nineteen  weeks  would  be 
worth  $7.47,  leaving  the  net  food  oost  of  the  butterfat  $22.24  or  11.73 
oents  per  pound. 

In  this  calculation  as  in  the  similar  one  for  Rosa  Bonheur  no  account 
is  made  of  the  oost  of  attendance  or  other  incidental  expenses  on  the  one 
hand  nor  of  the  value  of  the  manure  on  the  other. 

On  turning  to  pasture,  May  1,  1895,  the  hay,  roots  and  silage  were 
gradually  reduced  and  finally  omitted  altogether  on  the  7th.  She  was  fed 
12  pounds  of  grain  daily  up  to  the  close  of  the  reoord,  August  1.  To 
July  13  this  12  pounds  of  grain  consisted  of  a  mixture  of  oorn,  oats  and  bran 
in  the  proportions  of  100  pounds  of  oorn,  60  pounds  of  oats  and  85  pounds 
of  bran.  After  July  13  the  ration  was  made  up  of  bran  and  gluten  meal  in 
•equal  parts. 
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RECORD  OF  BELLE  SARCASTIC,  23039,  H.  P.  H.  B. 

Belle  Sarcastic  was  calved  January  18,  1890,  and  was  bred  by  H.  P. 
Doane,  of  Duffield,  Genesee  county,  Michigan.  She  was  sired  by  Sarcas- 
tic, 4729,  a  bull  owned  and  bred  by  G.  M.  Shattuck,  Pontiac,  Mich.,  and 
out  of  imported  pure  Dutoh-Friesian  ancestry. 

The  dam  was  Belvisia  2d,  4553,  H.  P.  H.  B. ,  a  cow  bred  by  Tousey  <fc 
Seeley,  Pontiac,  Mich.  She  was  out  of  Belvisia,  1675  (Dutoh-Friesian- 
Herd  Book).  The  dam  of  this  cow  was  the  famous  Pauline  2d  (18  A.  R., 
Vol.  1),  and  the  sire  Jelsum  (81  P.  R.). 

The  sire  of  Belvisia  2d  was  Prince  Nioolaas,  361  (Dutoh-Friesian  H.  B.), 
whose  dam,  Marie  2d  (232  M.  R.),  was  one  of  the  best  Holstein  cows  ever 
brought  into  Michigan.  She  was  selected  by  Cornelius  Baldwin,  at  that 
time  inspector  for  the  Advanced  Register  of  the  Old  Dutoh-Friesian  Herd 
Book,  and  was  imported  by  T.  H.  MoGraw,  of  Portsmouth,  Mich.  While 
not  a  coarse  cow  she  weighed  1,900  pounds  when  fat.  She  had  a  wonder- 
ful development  of  the  milk  veins  and  gave  over  90  pounds  of  milk  in  a 
day  in  the  old  country. 

As  a  young  heifer,  Belle  was  decidedly  beefy,  broad  across  the  shoulders 
and  steer-like  in  general  contour.  After  beginning  to  give  milk,  however, 
the  inherited  dairy  temperament  manifested  itself  until  at  the  present 
time  her  general  form  approximates  somewhat  closely  to  the  ideal  dairy 
type,  as  is  shown  by  her  photograph. 

The  long  head,  finely  chiseled,  broad  at  the  horns,  strong  and  nervous 
in  expression;  the  thin  shapely  neck  but  slightly  drooping;  the  sharp- 
withers,  the  chine  straight  but  ojpen  and  serrate;  the  ribs  flattened  and 
open,  the  loin  broad  and  strong,  with  a  high  and  level  rump;  the  points 
of  the  thurl  bones  far  apart  and  covered  with  a  pad  of  fat,  the  thigh  a 
incurving,  but  strong  and  in  good  proportion,  the  udder  large,  even  and 
with  a  long  connection  with  the  body  extending  well  up  behind  and  well 
forward  and  continued  in  large  crooked  milk  veins  ending  in  large  milk 
wells ;  the  skin,  mellow  and  fine  as  silk,  covered  with  a  coat  of  soft  and 
glossy  hair;  these  indications  point  to  an  ideal  dairy  cow,  capable  when 
carefully  managed  of  producing  an  extraordinary  reoord. 

In  disposition  she  lacks  the  gentleness  and  motherly  qualities  of  Rosa 
Bonheur  5th,  and  the  tendency  to  stupidity  of  Houwtje  D.  She  is  nerv- 
ous, quick,  and  highly  sensitive,  though  gentle  and  perfectly  kind  to  her 
keeper.  Her  weight  in  May  and  June  was  on  the  average,  1490  pounds,  in 
November  it  was  1,508  pounds.  During  the  winter  it  ran  up  very  slowly 
toll,  600  pounds,  by  the  latter  part  of  April  and  early  May,  1895.  The- 
average  of  her  weekly  weights  in  July,  1895,  was  1,622  pounds. 

Belle's  first  calf  was  dropped  on  the  first  of  April,  1893,  her  second  on 
the  13th  of  April,  1894.  She  did  not  again  become  pregnant  until  the 
23d  day  of  May,  1895.  Her  milk  and  butter  reoord  togan  on  the  26th  of 
April,  1894,  and  is  given  in  the  following  table.  As  with  Rosa  Bonheur 
and  Houwtje  D.,  she  was  milked  thrioe  daily  and  each  mess  was  separately 
tested  in  duplicate  by  the  Baboock  test.  The  amounts  given  in  the  col- 
umn of  fat  yields  are  the  sums  of  the  amounts  of  fat  given  in  the  three- 

«ses  of  the  day  indicated. 
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BELLE  SARCASTIC,  23039,   H.   F.  H.  B. 
RECORDS. 

One  day   81.9  lbs  milk,     2.45  lbs  fat. 

Seven  days   554.7  lbs  milk,    16.42  lbs  fat 

One  year  21,075.8  lba  milk,  632.78  lbs  fat. 

Sixteen  months  27,626.3  lbs  milk,  827.22  lbs  fat 

PREVIOUS  RECORD. 

1893,  eleven  months   9,255.5  lbs  milk. 
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Tabus  X^—Milk  and  Fat  Record  of  Belle  Sarcastic. 


33 


Weekending. 


May  2. 

"  9. 
•4  16. 
"  28. 

-  ao. 

June  6. 

"  18 

"  20. 
"  27. 

July  4. 

**  11. 
"  18 
"  25. 

**•  i 

" 

*•  *8 
"  29. 

M  19 
26 

Oct.  8. 
"  10 
"  17 
•*  24 
"  81, 

Nor.  7. 
"  14 
•*  21 
"  28 

Dee.  5 

-  12 
"  19 
M  28! 

Jan.  2 

••  9. 
"  16 
"  28. 
"  80 


MUk, 
lbe. 


456.0 
504.8 
5854 
549.5 
M9.9 

507.7 
509.8 
514.1 
511.4 

498.5 
494.5 
477.2 
488.1 

482.8 
448.7 
444.6 
462.5 
489.7 

412.0 
888.2 
408.5 
405.7 

888.8 
422.8 
887.6 
884.4 
878.6 

885.8 
868.5 
800.0 
886.2 

806.7 
8194 
846.8 
342.4 

881.8 
846.8 
841.5 
826.4 
828.6 
# 


Pat, 
per 
cent. 


3.08 
2.95 
2.93 
2.99 
2.87 

2.74 
2.70 
2.70 
2.45 

2.40 
2.62 
2.66 
•2.66 

2.57 
2.74 
245 
2.98 
2.79 

2.14 
8.11 
2.75 
2.98 

3.21 
2.94 
2.85 
8.07 
8.25 

3.87 
3.87 
8.22 
8.46 

845 
3.80 
8.16 
8.46 

3.56 
847 
8.24 
847 
8.69 


Fat, 

lbe. 


14.09 
1442 
15.72 
16.42 
15.-77 

18.92 
18.79 
13.91 
12.64 

1146 
12.94 
1140 
12.82 

12.48 
12.14 
1249 
13.79 
1240 

12.96 
11.94 
11.26 
11.89 

12.48 
12.45 
11.04 
11.80 
12.29 

12.95 
12.42 
11.60 
11.64 

10.89 
10.55 
10.W 
11.57 

1142 
1149 
11.18 
10.99 
11.94 


Weekending. 


Feb.  6  

"  18  

"  20  

"  27  

Mar.  6  

14  18  

"  30  

"  87  

April  8  

"  10  

"  17  

»•    24   _ 

April  25  (1  day)  

Total  for  the  year. 

May  1  

"    8  :  

"  15  

M  22  

"  29  

June  5  

"  12  

"  19  

"  26  

July  2  

"  10  

"  17  

"  24  

*•  21  

Aug.  7  

"  14  

14  21  

"  29  


21,0754 


Total— 490  days  


Milk, 


Fat, 
par 
oent. 


826.0 
888.9 
386.4 
8604 

849.4 
847.0 
841.1 
888.8 

845.8 
852.9 
8684 
866.9 

48.0 


841 
340 
3.24 
3.16 

8.09 
2.76 
241 
3.12 

8.11 
2.98 
8.03 
8.09 


ft 


11.45 
11.80 
1049 
11.41 

1043 
949 
949 

10.42 

10.75 
1042 
11.08 
11.87 

1.48 


682.78 


858.8 
860.8 
859.8 
8984 
409.3 

879.0 
877.5 
8754 
850.7 

880.2 
846.7 
8884 
846.7 
870.0 

874.0 
871.4 
378.4 
868.1 


8.04 
841 
8.04 
2.77 
2.79 

2.02 
2.96 
2.88 
2.94 

2.97 
8.09 
2.97 
8.06 
2.94 

2.92 
2.87 
2.90 
245 


27,6264 


10.92 
11.98 
10.94 
10.94 
11.45 

11.46 
11.16 
10.64 
10.84 

10.71 
10.72 
10.07 
10.68 
1049 

10.91 
10.64 
10.84 
10.78 


82748 


The  milk  record  for  the  year  was  21,075.8  pounds,  equivalent  to  an 
average  of  57.74  pounds  per  day.  In  the  490  days  she  gave  27,626.3 
pounds,  or  an  average  of  56.38  pounds  per  day. 

Reducing  the  butterfat  yields  to  butter,  the  632.78  pounds  of  fat 
yielded  in  the  year  is  equivalent  to  738.24  pounds  of  butter.  This  is  an 
average  of  14.15  pounds  of  butter  per  week  for  the  year. 

The  827.22  pounds  of  fat  given  in  the  70  weeks  is  equivalent  to  965.09 
pounds  of  butter,  whioh  is  an  average  of  13.79  pounds  of  butter  per  week. 

At  the  beginning  of  this  reoord  the  oow  was  but  four  years  and  one- 
quarter  old.  On  account  of  her  square  and  beefy  form  she  had  not  been 
selected  as  one  of  the  most  promising  heifers  of  the  herd  and  was  given 
no  unusual  attention  as  a  oalf  or  heifer.  Her  previous  reoord  of  9,255.5 
pounds  of  milk  was  indicative  of  no  unusual  powers.  She  had  during  the 
summer  of  1894  good  pasture  and  a  daily  grain  ration  of  21  pounds  of  the 
mixture  of  100  pounds  of  oorn  meal,  75  pounds  of  oat  meal  and  25  pounds 
of  bran. 
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Her  milk  flow  was  singularly  even  as  to  quantity  and  quality,  consider- 
ing the  faot  that  she  was  a  young  oow  and  somewhat  rapidly  growing  in 
weight.  The  average  weekly  yields  of  milk  and  fat  and  the  average  per 
oent  of  fat  in  the  milk,  in  such  periods  of  four  or  five  weeks  as  correspond 
most  nearly  to  the  calendar  months,  are  as  follows : 


Table  XI. 


Month. 


May,    5  weeks 

Jane,  4  " 

July,   4  " 

Aug.,   5  " 

Sept.,  4  " 

Oct.,    5  11  . 

Nov.,  4  "  . 

Dee.,   4  "  . 

Jan.,    5  "  . 

Feb.,   4  -  . 

March,  4  " 

»1  :  : 

Jnne,  4  "  . 

Jnly,   5  11  . 

An*..   4  "  . 


Average 
weekly 
milk.-Lbe. 


519.2 
510.6 
486.8 
454.4 
402.8 

802.5 
862.5 
828.0 
884.2 
840.4 

842.8 
857.4 
880.2 
870.6 
852.4 
870.5 


per  oent 
fat. 


2.96 
2.66 
2.58 
2.78 
2.88 

8.06 
8.85' 
8.87 
8.44 
8.80 

2.94 
8.06 
2.98 
2.93 
8.01 
2.91 


Average 
weekly 
fat-Lbs. 


15.38 
18.74 
12.95 
12.28 
12.01 

12-01 
12.15 
10.99 
11.52 
11.24 

10.  U 
10.92 
11.81 
10.90 
10.60 
10.78 


Belle  had  been  turned* to  pasture  before  this  record  began.  As  the  pas- 
tures dried  up  they  were^supplemented  by  various  green  fodders,  oats  and 
peas,  sweet  oorn9  and  various  leguminous  orops.  During  the  hottest 
weather  and  when  the  flies  were  particularly  bad  she  was  confined  during 
the  day  time  in  a  cool  stable  and  allowed  to  run  in  a  pasture  at  night. 

Her  winter  feeding  began  December  5,  the  following  table  reoords  the 
amounts  of  the  various  feed  stuffs  eaten  during  each  week  of  the  winter  : 


Table  XII. 


Week  ending. 


Roots, 
lbe. 


8sr 


Corn, 


Oats, 
lbe. 


Bran, 
lbs. 


Wheat, 
lbs. 


Millet 
silage. 


O.P. 
hay. 


Oil- 


Dec.  12  

"  19-- 

"  28. „ 

Jan.  2... 

41  9... 

'•  16... 

**  a8 

ao!" 

Feb.  6... 

t§  18... 

"  20... 

"  27... 

Mar.  6... 

M  18.... 

"  20.... 

M  27.... 

Anril  2.... 

"  17 "II 
24.... 

May  l_ 


188 
240 
880 

807 
815 
882 
818 
247 

115 
84 
108 
245 

289 
385 
859 
272 

295 
406 
498 
476 
468 


268 
258 
288 

257 
281 
258 
264 
285 

248 
884 
268 
804 


265 
259 
258 

261 
266 
298 
802 
278 


16 


26 
» 

22 

14 

18 
18 
14 
28 

28-i 

42 

29 

27 

80 


21.25 
84.00 
95.60 

87.00 
85.60 
85.60 
85.60 
84.50 

88.90 
35.24 
29.14 
29.15 

28.72 
26.10 
28.51 
28.51 

28.51 
27.45 
28.51 
28.51 
28.51 


12.81 
21.00 
21.80 

22.00 
21.80 
21.80 
21.80 
20.70 

20.84 
21.14 
17.49 
17.50 

17.24 
15.66 
17.11 
17.11 

17.11 
16.47 
17.11 
17.11 
17.11 


40.47 
51.22 
52.50 

58.82 
52.50 
5240 
52.50 
51.64 

51.16 
52.25 
47.15 
47.10 

46.78 
44.46 
4641 
46.61 

46.61 
4546 
46.61 
4041 
46.61 


80.87 
86.78 
87.68 

87.68 
87.68 
87.68 
87.68 
86.96 


27.87 
84.22 
84.25 

84.06 
82.70 
88.91 
8841 

8841 
88.41 
88.91 
88.91 
88.91 
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5.25 
1440 
14.00 
14.00 

14.00 
14.00 
14.00 
1440 
1440 
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The  total  quantity  of  eaob  of  these  feed  stuffs  eaten  in  the  21  weeks 
covered  by  the  foregoing  table,  with  the  money  value  at  the  rates  per  ton 
already  given,  and  the  average  daily  consumption  are  as  follows: 


Table  XIII. 


Pounds. 

Value. 

Daily^ntioa, 

Boots.  

6,206. 

6,670. 
•68. 
646.01 
800.21 

1,020.82 
788.58 
174. 
257. 
120.25 

87  76 
5  67 
1 19 

5  84 

8  12  • 

7  14 

6  16 
1  74 

76 
1  87 

52.76 
88.57 
2.47 
4.89 
2.66 

6.94 
5J02 

Silage  

BV  

Bnn_   

Millet  silage-  

OUmeal-T-.  :  

feed  cost  for  147  days  

$40  75 

On  account  of  her  immaturity  no  attempt  was  made  to  orowd  the  oow 
and  the  ration  was  kept  below  the  standard. 

The  following  table  records  the  constituents  of  the  average  daily  ration 
for  four  different  periods  during  the  winter: 


Table  XIV. 


Digestible 
protein, 
lbs. 

Digestible 
carbohydrates, 
lbs. 

Digestible 
erode  fat, 
lbs. 

NutritiTe 
ratio, 
lto- 

January  9  to  February  20   

February  20  to  April  8  

8.021 
2.105 
8.578 
8.01 

18.65 
19.96 
19.90 
16.78 

.96 
.99 
1.06 
.91* 

6.96 
7.22 
6.8 
6J2 

April  8  to  May  1   -  

The  American  standard  ration  would  require  for  a  cow  of  her  weight, 
1,550  pounds,  3.41  pounds  of  protein,  20.61  pounds  of  oarbohydrates  and 
1.085  pounds  of  fat  per  day. 

The  oow  ate  her  feed  with  avidity  every  day  and  was  always  vigorous, 
playful  and  perfectly  healthy. 

The  next  table  gives  the  pounds  of  fat  secreted  by  weeks  during  the 
winter,  the  dry  matter  in  the  food  consumed  for  the  corresponding  weeks 
and  the  pounds  of  dry  matter  consumed  per  pound  of  fat  yielded. 
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Table  XV. 


Week  ending— 


Fat,  lbs. 


Dry 


lbe. 


Pound* 
dry  matter 
to  lib.  fat. 


Deo.  12. 

"  19. 
"  26. 

Jan.  2. 

"  9.. 

41  16.. 

M  28.. 

"  80- 

Feb.  6. 

"  18.. 
20.. 
27.. 

Mar.  6.. 
"  12. 

41  20.. 
41  27. 

April  8.. 
*  16., 
41  17.. 
"  24.. 

Mar  1... 


1046 
10.96 
U.57 

11.62 
11.69 
11.18 
10.99 
11.94 

11.45 
11.20 
10.89 
11.41 

1048 
849 
949 

10.42 

10.75 
1042 
1L08 
11J7 

1042 


18246 


84542 
248.71 


256.45 
256.80 
250.46 

254.49 
258.92 
227.26 
256.58 

257.68 
25741 
267.14 
268.84 

269.18 
282.68 
277.04 
27449 

269.47 


17.27 
21.47 
21.17 

21.08 
21.41 
22.98 


20.97 

2242 
2247 
2046 
22.48 

23.79 
2642 
274ft 
2547 

24.11 
22.11 
25.11 
24.15 

2448 


The  above  table  is  oompiled  from  the  records  of  the  cow  at  the  olose  of 
the  first  year  of  this  period  of  lactation,  and  when  the  yield  of  fat  was  the 
smallest  per  week  of  any  time  during  the  oontinuanoe  of  the  record.  It. 
is  not  therefore  oomparable  with  a  similar  table  given  for  Rosa  Bonheur 
5th. 

The  total  dry  matter  eaten  in  the  21  weeks  was  5,276.03  pounds  equal  to 
35.89  pounds  per  day  or  23.18  pounds  per  day  per  1,000  pounds  live 
weight,  the  average  weight  of  the  oowior  the  winter  being  1,550  pounds. 

The  total  fat  yield  for  the  21  weeks  was  230.6?  pounds.  There  was 
therefore  22.87  pounds  of  dry  matter  on  the  average  eaten  for  eaoh  pound 
of  fat  yielded. 

The  cost  of  the  feed  for  the  same  period  was  $40.75.  Dividing  this  sum 
by  230.67,  the  number  of  pounds  or  fat,  we  have  the  feed  oost  of  one 
pound  of  fat,  viz. :  17.66  cents,  if  no  cognizance  is  taken  of  the  value  of 
the  6,120  pounds  of  skim  milk  yielded  at  the  same  time,  which,  at  20 
oents  per  hundred  was  worth  $12.24.  Subtracting  from  the  $40.75,  total 
food  oost,  this  value  of  the  skim  milk  we  have  the  net  food  oost  of  the  fat, 
$28.51  or  12.35  oents  per  pound. 

After  turning  to  pasture  in  the  early  days  of  May,  1895,  the  grain  feed 
was  continued  with  some  modification.  To  the  20th  of  May  the  daily 
grain  feed  consisted  of  2  pounds  of  oil  meal  and  18  pounds  of  a  mixture 
of  100  pounds  of  oorn,  60  pounds  of  oats,  85  pounds  of  bran  and  50 
pounds  of  wheat.  After  May  20,  the  wheat  was  dropped  and  the  cow 
received  18  pounds  of  oorn,  oats  and  bran  in  the  proportions  just  given, 
with  2  pounds  of  oil  meal.  This  continued  until  July  13,  after  which  the 
daily  grain  feed  was  made  up  of  6  pounds  of  a  mixture  of  equal  parts  of 
gluten  meal  and  wheat  bran,  12  pounds  of  the  mixture  of  oorn,  oats  and 
bran,  and  2  pounds  of  oil  meal. 

The  droutn  was  exoessive  in  the  early  summer  and  the  pastures  were 
nearly  an  entire  failure  after  the  middle  of  July.    The  oow  was  therefore 
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shut  in  the  stable  during  the  beat  of  tbe  day  and  fed  on  green  corn  and 
bay  in  addition  to  tbe  grain. 

She  bad  been  accustomed  to  reoeive  on  tbe  average  35.89  pounds  of  dry 
matter  per  day  while  in  tbe  yard  before  turning  to  pasture.  To  obtain  as 
much  from  pasture  grass,  whiob  contains  about  80  per  oent  of  water,  she 
would  need  to  consume  179  pounds  daily,  tbe  gathering  of  wbioh  alone 
would  be  a  formidable  undertaking  even  for  as  vigorous  a  oow  as  this  one. 
To  relieve  ber  of  tbe  necessity  of  carrying  such  a  mass  of  succulent 
material  through  ber  stomaoh  and  bowels  tbe  grain  ration  was  kept  up. 

The  milk  flow  *rose  toward  the  end  of  May  and  was  fairly  constant 
through  June,  July  and  August.  Tbe  regularity  as  well  as  the  unusual 
size  or  the  yield  is  undoubtedly  to  be  attributed  to  the  grain  feed  with  tbe 
pasture. 

In  the  four  months,  May,  June,  July,  and  August,  she  oonsumed*  tbe 
following  amounts  of  feed : 

Oil  meal   246    pounds,  worth  $2  80 

•    Corn  meal   758.36   44         44  7  20 

Oat  meal   455.50   44         44  4  56 

Bran   791.40   4t         44  5  54 

Wheat  61       44         44  54 

Gluten  meal   147       44         44  1  13 


Total  cost  of  grain  for  four  months   $21  77 

The  pasture  throughout  July  and  August  was  so  pooras  to  form  but  an 
inconspicuous  part  of  tbe  ration.  Counting  its  value  with  tbe  supplemen- 
tary green  fodder  and  hay  for  the  123  days  as  $10.00  the  total  cost  of  the 
feed  of  tbe  oow  for  the  four  months  would  be  $31.77. 

The  milk  yield  for  the  same  period  was  6,608.5  pounds,  containing 
195.92  pounds  of  fat,  equivalent  to  228.57  pounds  of  estimated  butter. 
Dividing  the  food  cost,  $31.77,  by  this  amount  the  feed  cost  of  a  pound 
of  butter  would  be  13.89  oents,  without  reokoning  the  value  of  tbe  skim 
milk,  wbioh  at  20  oents  per  hundred  would  be  worth  $11.23. 
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DAIRY  FORM. 


Dr.  Manly  Miles  in  his  praotioal  treatise  on  "Stock  Breeding,"  (Chap. 
IV,  first  paragraph),  writes  concerning  inheritance  of  acquired  characters 
as  follows: 

"The  habits  and  characteristics  of  animals  that  have  been  developed  by 
the  conditions  in  which  they  are  placed,  or  the  peouliar  training  they  have 
received  at  the  hands  of  man,  appear  to  be  transmitted  from  generation  to 
generation,  with  nearly  the  same  certainty  and  uniformity  as  those  that 
characterize  the  original  type  or  species  from  which  they  are  descended. 
Some  of  the  most  striking  illustrations  of  this  form  of  heredity  are  to  be 
found  in  the  transmission  of  the  highly  artificial  peculiarities  that  charac- 
terize the  various  improved  breeds  of  animals.  The  tendency  to  lay  on 
fat  rapidly  and  to  mature  early  is  inherited  in  the  best  families  of  tfap 
Short-horns,  the  Devons,  the  Herefords  and  other  meat  producing  breeds, 
while  the  ability  to  secrete  an  abundant  supply  of  milk  is,  in  like  manner, 
perpetuated  in  the  Ay  rehires,  the  Jerseys,  and  other  dairy  breeds.  The 
certainty  with  which  these  aoquired  qualities  are  transmitted  constitutes 
one  of  the  most  valuable  peculiarities  of  a  breed. " 

The  aot  of  giving  milk  is  a  funotion  of  maternity.  It  is  the  effort  of 
the  dam  to  furnish  nutriment  to  the  offspring  while  it  is  yet  incapable  of 
securing  or  digesting  food  from  other  souroes.  The  organs  involved  are 
therefore  the  ones  most  intimately  associated  with  the  development  of  the 
young  before  birth  and  the  glands  for  secreting  milk. 

Where,  by  the  art  of  man,  the  period  of  milk  giving  is  lengthened  and  the 
amount  yielded  inordinately  increased  these  organs  must  oe  correspond- 
ingly abnormally  developed.  The  outflow  of  milk  oreates  a  draft  on  the 
energies  of  the  body.  This  draft  must  be  met  by  an  increased  food  sup- 
ply which  in  turn  calls  for  a  larger  and  more  active  stomach  and  bowels. 
Hence  a  good  dairy  cow  must  have  a  big  belly. 

The  abnormal  development  of  the  udder  and  belly  is  accompanied  by 
the  partial  suppression  of  the  activity  of  those  parts  of  the  system  con- 
cerned in  the  deposition  of  fat.  The  cooperation  of  these  two  faotors  has 
given  to  the  dairy  cow  a  oharaoteristio  form,  easily  recognizable  and 
indicative  of  her  value  as  a  milk  producer. 

That  the  external  form  of  a  oow  was  an  indication  of  her  capabilities  in 
the  dairy  was  noted  long  ago.  Professor  David  Low  of  the  University  of 
Edinburgh,  Scotland,  in  his  work  44  On  the  Domesticated  Animals  of  the 
British  Islands,"  in  describing  the  ideal  Ayrshire  dairy  oow  of  his  day 
has  this  to  say : 

"The  horns  are  small  and  curving  inwards  at  the  extremity  after  the 
manner  of  the  Alderneys.  The  shoulders  are  light  and  the  loins  very 
broad  and  deep,  whioh  is  a  conformation  almost  always  accompanying  the 
property  of  yielding  abundant  milk.  The  skin  is  moderatly  sort  to  the 
touch,  the  limbs  are  slender,  the  neck  is  small,  and  the  head  is  free  from 
coarseness.  The  muscles  of  the  inner  side  of  the  thighs,  technically 
oalled  the  twist,  are  thin,  and  the  haunch  frequently  droops  much  to  the 
rump,  a  character  whioh  exists  likewise  in  the  Alderney  breed,  and  which, 
although  it  impairs  the  symmetry  of  the  animal,  is  not  regarded  as  inoon- 
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orient  with  the  faoulty  of  secreting  milk.  The  adders  are  moderately 
large  without  being  flaooid. " 

Of  the  Alderney  ne  says:  "Her  neok  is  thin,  her  shoulders  light,  her 
obest  narrow  and  the  belly  large.  The  limbs  are  slender,  the  pelvic  bones 
prominent,  the  lumbar  region  is  deep,  the  croup  short  and  drooping  and 
the  udder  large.  The  muzzle  is  narrow,  the  horns  are  short,  slender  and 
curving  inwards. ' ' 

The  author  recognized  these  characters  of  form  as  necessarily  going 
with  the  faoulty  of  milk  giving  and  as  being  the  opposite  of  the  ones 
required  in  a  beef  animal.  (See  also  Fleisohmann,  Lebrbuok  der  Milch- 
wirtbsohaft,  page  50,  edition  of  1893.) 

In  later  times,  in  text  books  and  the  agricultural  press,  the  broad  differ- 
ences between  the  beef  and  dairy  types  nave  been  much  magnified  and  it 
has  grown  to  be  a  fixed  belief  among  dairymen  that  those  cows  alone  can 
be  depended  on  for  a  profitable  yield  of  milk  and  butter  fat,  whose  forms 
correspond  somewhat  closely  with  this  dairy  type. 

In  seleoting  foundation  animals  for  the  herd,  therefore,  the  tentative 
opinion  as  to  the  value  of  a  given  animal  is  founded  on  her  appearanoe, 
while  the  final  decision  is  based  upon  the  data  furnished  by  the  scales  and 
Baboook  test.  A  suggestion  as  to  the  relative  importance  to  be  attaohed 
to  the  size  and  other  qualities  of  the  different  parts  of  the  anatomy  of  the 
cow  as  judged  by  the  eye  and  hand  may  be  drawn  from  the  copy  of  the 
scale  of  points  for  dairy  oows  in  use  at  the  Michigan  Agricultural  College 
given  below  with  the  scores  of  Rosa  Bonheur,  Houwtje  D.  and  Belle 
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DEPARTMENT  OF  PRACTICAL  AGRICULTURE. 

Michigan  Agricultural  Collrgk. 
Score  Card  B.— Dairy  Oov*. 


Scale  of  point*. 


Per- 
foot* 


Bom 

Bonneur. 


Houwtje 
D. 


Ornrral  Appraranor: 

Age,  estimated   .  ;  corrected,  

Weight,  estimated,  _   lbe.;  corrected,  _  Ibe, 

Form,  wedro-ehaped.  viewed  from  front,  side  and  above   

Quality,  hair  fine;  skin  soft ;  medium  thickness;  bone  clean  

Temperament,  nervous   _  .   


Hrad: 

Muzzle,  clean  cat;  month  large;  nostrils  large;  face  lean,  long  and 

dighing  .  ........  

Eyes,  full,  mild,  bright  l~   

Forehead,  broad  

Bars,  medium  size,  fine  texture    

Horn,  small  at  base  -  


Forrquartrr: 

Neck,  thin,  medium  length  

Withers,  lean,  sharp.  ...... 

Shoulders,  light,  oblique  •.  

Legs,  short,  straight,  clean  boned..., 

Body: 

Brisket,  thin,  sharp  _  

Chest,  deep  through  lungs,  girth  larf 
Bibs,  well  sprung,  broad,  far  apart.. 

Belly,  large,  roomy   

Chine,  large,  prominent,  open  , 

Back,  high,  lean  

Loin,  broad.  

Flank,  deep  

Navel,  large.  


.ins. 


Hindquarters: 

'    ,  wide  apart  _  

,  long  and  high   

>nee  or  tharls,  high,  wide  apart..   

,  thin,  incurving   

,  reaching  hock  

on,  spreading  and  high  

,  long,  not  fleshy,  attached  high;  quarters  even. 

._.  large,  evenly  placed  

Ad  ilk  veins,  large,  tortaotis,  branching   

Milk  wells,  li 
9,  short,  c 


,  clean  boned,  far  apart . 


Total. 


JOO 


Name  of  animal...   .  .  .....  ,  Owner   _   . — 

Date    .  Student's  name   -~ 

Standing   

It  is  evident  that  the  study  of  the  dairy  form  takes  no  oognizanoe  of 
breed,  and  no  division  of  cows  into  dairy  and  beef  animals  is  or  oan  be 
made  along  breed  lines.  The  basal  proposition  on  whioh  the  theory  and 
praotioe  of  oow  seleotion  by  means  of  the  form  is  based,  is,  that  a  oow 
with  speoial  powers  in  the  dairy  line  will  necessarily  develop  a  dairy  form 
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just  as  a  ooWjWith  speoial  exoellenoe  as  a  beef  animal  develops  a  properly 
built  frame  whereon  to  lay  her  flesh  and  fat  and  must  neoessarily  assume 
the  plump  and  reotangular  form  which  distinguishes  that  class  of  animals. 

A  oow  whether  Shorthorn,  Hereford  or  Jersey  that  gives  but  a  small 
amount  of  milk,  and  that  for  a  short  time,  needs  but  a  small  udder,  while 
a  oow  that  yields  a  hundred  pounds  a  day  must  have  both  a  large  reservoir 
to  hold  the  milk  and  milk  glands  sufficiently  developed  to  secrete  it. 
Between  these  two  extremes  all  gradations  exist. 

The  organ  therefore  to  whioh  the  greatest  importance  is  attached  and 
in  whioh  the  greatest  differentiation  may  be  expected  is  the  udder.  To 
conform  perfectly  to  the  standard  it  should  have  a  long  connection  with 
the  body,  extending  well  forward  under  the  belly  and  be  continued  with 
loose  skin  well  up  behind.  The  front  quarters  should  be  of  the  same  sifte 
as  the  hind  ones  and  should  hang  to  the  same  level.  For  the  sake  of  ease 
of  milking  the  teats  should  be  of  good  size  and  be  evenly  placed. 

The  cows  whose  scores  have  just  been  given,  differ  somewhat  in 
the  oharaoter  of  their  udders.  While  Rosa's  udder  is  of  enormous  size  as 
already  stated,  extends  well  forward  and  well  up  behind,  is  even,  and 
neither  meaty  nor  flaccid,  that  of  Houwtje  D.  is  decidedly  deficient  in  the 
forequarters,  and  Belle's  does  not  extend  as  far  up  behind  as  the  standard 
would  lead  us  to  desire.  In  each  case  the  feeling  of  the  udder  is  such  as 
to  indicate  the  highest  development  of  glandular  structure  of  the  organ. 
At  first  sight  the  three  udders  would  be  called 4 'meaty"  bpt  careful  inspec- 
tion shows  the  presence  of  the  needed  gland  free  from  fat.  Closely  con- 
nected with  the  udder  are  the  14 milk  veins"  so  called.  In  each  of  the 
three  cows  these  veins  are  very  large,  orooked,  and  long  and  enter  the 
body  through  large  holes  easily  felt  on  the  under  side  of  the  abdomen. 

After  the  udder  the  size  of  the  belly  is  the  point  of  greatest  importance. 
The  three  cows  are  well  provided  with  immense  paunches  and  exoellent 
digestive  organs  as  is  evidenced  by  the  large  rations  they  have  consumed, 
the  avidity  with  whioh  the  food  has  been  eaten,  and  the  universal  freedom 
from  indigestion  or  other  ailment. 

The  magnitude  of  the  udder  and  belly  give  these  cows  the  wedge  shape 
as  viewed  from  the  side. 

The  girths  of  the  ohest,  loin,  and  belly  of  the  three  cows  described 
above*  and  of  four  cows  of  a  decided  beef  type  are  as  follows : 


Table  XVI. 


Cow. 


Heart, 
girth. 

Loin, 
girth. 

Belly, 
girth. 

Differenoe, 
heart  and 

loin, 
inches. 

Differenoe, 
heart  and 
belly, 
inehee. 

Width 
between 

eyee, 
InchfWi 

head, 
inohee. 

Feet. 

Inches. 

i 

Inehee. 

Feet 

i 

J3 

7 

7 

10 

8 

6 

10 

18 

8.5 

24 

6 

11 

7 

10 

8 

5 

11 

18 

8.5 

22 

6 

11 

8 

1 

8 

8 

14 

49 

8.5 

19.5 

6 

11 

7 

10.5 

8 

8.5 

11.5 

18.5 

8.5 

19 

6 

7-6 

7 

5 

7 

U.5 

0.5 

16 

6.75 

17 

6 

7.6 

7 

5 

7 

11.5 

9.5 

16 

7.5 

17 

6 

9.5 

7 

7 

'8 

1.5 

8.5 

16 

7.5 

17 

JgwtaC  

Mj»ie  4#th:~:: 
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A  large  girth  behind  the  shoulders  is  as  important  as  a  large  belly.  To 
do  the  work  involved  in  the  digestion  and  assimilation  of  the  requisite 
food  and  the  secretion  of  the  milk  for  a  large  butter  yield  the  system  of 
the  oow  must  have  an  abundant  supply  of  oxygen  and  great  lung  capacity, 
combined  with  size  and  activity  of  the  other  tnoraoio  organs.  The  wedge 
shape  of  the  dairy  oow  must  not  be  due  to  any  constriction  of  the  form  at 
this  point  but  to  extra  development  of  the  belly  and  udder. 

Next  in  importance  as  a  guide  to  the  value  of  the  oow  come  the  indica- 
tions of  perfeot  health  and  good  quality  in  the  fine  and  glossy  ooat  of  hair 
and  the  mellow  skin.  Experience  is  necessary  either  to  recognize  the 
presence  of  these  indications  or  appreciate  their  importance. 

In  most  of  the  minor  details  the  forms  of  the  three  oows  correspond  very 
closely  with  the  standard  although  in  one  important  respect  tney  differ 
from  the  generally  accepted  model.  They  are  not  poor  in  flesh  and 
emaciated. 

The  excellent  working  order  of  the  digestive  and  assimilating  organs 
and  the  sufficiency  of  the  food  supply  are  manifested  not  only  by  the  yield 
but  by  the  sliok  and  glossy  ooat  of  hair  and  good  covering  of  fiesh  they 
carry.  It  has  never  been  demonstrated  that  emaoiation  is  a  necessary 
aocompaniment  of  the  highest  and  most  economical  milk  and  butter  yield. 

It  seems  to  be  rather  an  evidence  of  constitutional  or  temporary  ill 
health.  A  oow  is  rightly  said  to  be  **out  of  condition"  when  her  ooat  is 
rough,  her  skin  tight,  and  her  general  appearance  poor,  emaciated  and 
unthrifty.  A  good  milk  oow  is  a  healthy  oow,  and  to  be  healthy  a  oow 
must  have  her  internal  organs  in  suoh  a  state  of  activity  as  to  make  her 
sleek,  thrifty  and  vigorous  in  appearance.  She  should  not  be  fat  on  the 
one  hand  nor  cadaverous  on  the  other.  It  is  a  significant  faot  in  this  con- 
nection that  Belle  gained  in  weight  from  1,450  pounds  to  1,622  pounds 
while  making  the  reoord  given,  and  that  she  is  in  full  flesh  with  some- 
what beefy  thighs. 

At  best,  the  examination  of  the  forms  of  the  oows  should  but  sort  out 
the  ones  to  be  afterwards  tried  by  the  scales  and  test.  The  score  card 
rightly  used  is  an  aid  to  the  judgment,  of  the  beginner  at  least,  but  oannot 
take  the  place  of  skill  aoquired  by  experience  nor  of  the  scales  and  test. 
Where  two  cows  conform  in  the  most  important  points  to  the  dairy  type 
as  expressed  by  the  score  card,  a  difference  of  a  few  points  in  the  total 
score  oan  not  be  regarded  as  indicating  which  of  the  oows  will  give  the 
larger  yield  or  secure  it  with  the  greater  eoonomy. 

VARIATION  IN  QUALITY  OF  MILKf 

The  individuality  of  the  oow  is  the  chief  factor  in  determining  the  rich- 
ness of  her  milk.  She  is  influenced  in  the  matter  by  other  causes  and 
may  vary  the  quality  of  her  milk  from  time  to  time  by  reason  of  them,  but 
the  dominance  of  her  own  individuality  is  so  paramount  that  the  other 
faotors  are  relatively  of  but  little  importance.  If  the  dairyman  desires 
riohness  in  fat  rather  than  quantity  of  milk  he  oan  better  attain  his  end 
by  selecting  oows  whose  milk  tests  high,  rather  than  by  attempting  by 
any  system  of  feeding  and  care  to  increase  the  per  cent  of  fat  in  cows 
whose  milk  is  naturally  poor.  The  quality  of  the  milk  is  a  characteristic, 
permanently  fixed  at  birth  for  each  oow  and  one  that  is  susceptible  to 
modification  within  narrow  limits  only. 
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One  of  the  influences  affecting  the  quality  of  the  milk  ifl  the  lapse  of 
the  period  of  lactation.  It  has  been  assumed  that  there  is  a  gradual 
increase  in  the  per  cent  of  fat  in  the  milk  from  the  birth  of  the  oaSf  until 
the  oow  goes  dry.  This  belief  is  not  borne  out  by  the  records  of  these 
three  cows  nor  by  similar  records  of  other  cows  in  our  own  herd  or  else- 
where. Other  conditions,  more  potent  apparently,  interfere,  and  the 
result  is  often  that  the  milk  grows  poorer  for  several  months  after  oalving 
and  becomes  richer  later,  either  gradually  or  somewhat  suddenly.  The 
records  already  given  sufficiently  illustrate  this  point. 

The  three  cows  gave  richer  milk  in  the  winter  months  than  in  the  sum- 
mer, as  was  shown  by  the  statements  of  the  average  monthly  per  cent  of 
fat  in  the  records  of  each  oow. 

The  reports  of  the  Geneva,  New  York,  station,  give  among  others  the 
yearly  records  of  seven  cows  oalving  in  the  fall.  Mere  the  same  fact  is 
apparent  The  average  per  cent  of  fat  of  the  seven  cows  by  months  was 
as  follows:  December,  4.96  per  cent;  January,  4.53  per  cent;  February, 
4.38  per  oent;  March,  4.51  per  cent;  April,  4.61  per  cent;  May,  4.47  per 
oent;  June,  4.35  per  oent;  July,  4.27  per  oent;  August,  4.36  percent;  Sep- 
tember, 4.75  per  oent;  Ootober,  4.88  percent;  November,  5.03  percent; 
December,  5.27  per  oent. 

This  variation  in  the  per  cent  of  fat  seems  to  be  due  verv  largely  to  the 
seasonal  variation  in  temperature  and  other  meteorological  conditions,  as 
there  was  no  radical  changes  in  feeding  coincident  with  the  ohanges  in 
the  richness  of  the  milk. 

A  review  of  the  records  of  the  other  oows  of  the  college  herd  showcfin 
the  majority  of  oases  a  similar  relation  between  the  temperature  and  the 
per  oent  of  fat  in  the  milk.  Almost  invariably  the  milk  is  richer  in  cold 
weather  regardless  of  the  lapse  of  the  period  of  laotation.  The  frequent 
and  often  radical  changes  in  per  oent  of  fat  between  oonseoutive  weeks 
noted  in  the  records  of  each  of  the  oows  oan  not  be  attributed  to  changes 
in  feed,  temperature  or  other  known  oondition  of  environment  but  are  due 
to  causes  not  yet  explained. 

The  recurrence  or  the  period  of  heat  sometimes  caused  an  increase  in 
the  per  oent  of  fat  and  sometimes  the  reverse.  The  quantity  of  milk 
secreted  at  these  times  also  fluctuated  irregularly,  but  no  rule  applicable 
to  the  three  oows  oould  be  deduced. 

A  study  of  the  quantities  of  milk  drawn  from  Rosa  Bonheur  5th  in  the 
morning,  at  noon  and  in  the  evening  gives  us  the  next  table.  It  must  be 
remembered  that  the  interval  between  the  consecutive  milkings  was  the 
same  viz. :  eight  hours. 


Table  XVI. 


Morning. 

Noon. 

Night. 

Milk, 
lbs. 

Fat, 
per  oent. 

Fat, 
lbe. 

Milk, 
lbe. 

Fat, 
per  oent. 

Fat, 
lbe. 

Milk, 
lbs. 

Fat, 
percent. 

Fat, 
lbe. 

96.28 

n.14 

26.20 

2.50 
2.64 
2.66 

.906 
.875 
.71 

82J6 
10.40 
24.88 

2.90 
2.10 
2.79 

.988 
.945 
.692 

81.88 
20.44 

22,19 

2M 

2.87 
242 

.90 

.872 

.58 

•ogle 
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The  table  embraces  the  67  days  next  after  the  beginning  of  the  record 
on  the  20th  of  February  and  is  divided  into  three  periods,  two  of  22  days 
duration  and  the  third  of  23  days.  In  the  appropriate  oolumns  are  given 
the  average  weight  of  the  mess  of  milk  yielded,  the  per  oent  of  fat  and  the 
average  amount  of  fat  for  the  morning,  noon  and  night  milkings  respect- 
ively. 

The  milk  was  the  riohest  in  fat  at  the  noon  milking  on  the  average  for 
eaoh  of  these  three  periods  and  the  poorest  in  the  morning. 

The  absolute  amount  of  fat  was  also  greatest  at  noon  and  about  equal  in 
the  morning  and  evening,  while  the  yield  of  milk  was  almost  invariably 
greatest  in  the  morning. 

Belle  Saroastio  gave  the  riohest  milk  in  the  noon  mess  and  the  poorest 
in  the  morning,  while  the  largest  absolute  yields  of  fat  were  found  in  the 
morning  mess  as  the  average  of  39  days.  The  figures  are  as  follows: 
Morning,  26.189  pounds  milk,  2.812  per  oent  fat,  .73  pounds  fat;  noon, 
23.49  pounds  milk,  3.17  percent  fat,  .703  pounds  fat;  night,  22.44  pounds 
milk,  2.94  per  oent  fat,  .668  pounds  fat. 

Houwtje  I),  gave  both  the  riohest  milk  and  the  greatest  amount  of  fat 
at  night.  The  averages  for  39  days  are  as  follows:  Morning,  28.87  pounds 
milk,  2.71  percent  fat,  .81  pounds  butter  fat;  noon,  25.98  pounds  milk, 
2.835  percent  fat,  .808  pounds  fat;  night,  27.62  pounds  milk,  3.05  per 
oent  fat,  .847  pounds  fat. 

The  question  then  as  to  when  a  oow  gives  the  riohest  milk  or  the  great- 
est quantity  of  fat  rests  entirely  on  the  individuality  of  the  oow. 

FEEDING  SUGGESTIONS. 

Soon  after  Rosa  Bonheur  oalved  in  February,  1894,  it  became  evident 
that  she  was  capable  of  produoing  an  unusual  yield  of  milk.  It  was 
determined  therefore  to  feed  her  to  her  utmost  limit.  She  responded 
with  the  records  given.  These  show  that,  given  the  proper  machine  in 
the  shape  of  a  oow  and  the  proper  feed  and  care,  it  is  possible  to  produoe 
over  one  hundred  pounds  of  milk  per  day  for  seventeen  consecutive  days. 
They  show  farther  that  it  is  possible  to  produoe  from  a  single  cow,  an 
average  of  19.42  pounds  of  butter  fat  or  22.65  pounds  of  butter  per  week 
for  six  oonsecutive  weeks  in  the  extreme  cold  weather  of  winter  and  the 
varying  temperatures  of  early  spring.  They  show  farther  that  suoh  pro- 
duction can  oe  made  without  loss  of  weight  on  the  part  of  the  oow  and 
with  an  average  expenditure  of  but  19.71  pounds  of  dry  matter  for  eaoh 
pound  of  fat. 

Her  feeding  record,  however,  cannot  be  taken  as  a  model  for  other  cows. 
It  represents  simply  her  tastes  and  the  uppermost  limits  of  her  appetite 
and  oapaoity. 

The  feeding  of  Houwtje  D.  and  Belle  Saroastio  was  done  on  a  different 

Slan.  No  attempt  was  made  to  seoure  phenomenal  yields,  but  simply  the 
evelopment  of  the  cows  and  the  eoonomioal  production  of  milk  and  but- 
ter. The  feed  stuffs  used  were  suoh  as  are  easily  obtainable  on  ordinary 
Michigan  farms.  They  were  prepared  and  fed  in  suoh  a  way  as  to  be 
attractive  to  the  appetites  of  the  cows.  As  great  a  variety  of  the  several 
classes  of  feeding  stuffs  as  possible  was  provided ;  for  succulent  fodders, 
silage  and  roots;  for  rough  fodder,  mixed  hay  and  oats  and  peas  and  a 
variety  of  grains  and  by-produots  for  the  concentrated  feed. 
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To  tempt  her  appetite  the  feed  of  a  cow  must  be  of  a  kind  acceptable  to 
her  and  be  presented  in  a  form  that  she  likes.  Suoonlenoe  and  variety 
are  two  important  elements  of  palatability.  The  mangers  of  the  oows 
were  kept  scrupulously  olean  and  they  were  never  fed  to  excess  leaving- 
anything  to  ferment  in  the  feeding  boxes.  The  silage  was  from  dent  oorn, 
nioely  glazed  when  harvested,  out  rapidly  into  the  silo  and  well  packed, 
covered  with  ont  straw,  but  not  weighted.  It  was  sweet  and  free  from 
mould  and  in  excellent  oondition  when  fed.  The  oows  were  very  fond  of 
it  Nevertheless  to  afford  greater  variety  to  the  ration  one-half  of  the 
succulent  part  was  made  up  of  roots.  The  average  daily  ration  of 
Houwtje  D.  contained  45.56  pounds  of  silage  and  41.20  pounds  of  man- 
gels, while  that  of  Belle  Sarcastic  had  but  38.57  pounds  of  silage  with 
52.76  pounds  of  mangels.  Whether  the  dry  matter  of  silage  is  equal  in 
value  to  the  dry  matter  of  roots  is  not  of  so  much  importance  from  a  prac- 
tical point  of  view  as  the  faot  that  the  cows  were  very  fond  of  both  and 
the  variety  of  suooulent  feeds  gave  added  palatability  to  the  ration.  There 
would  have  been  also  vastly  more  danger  of  overfeeding  if  either  had  been 
fed  alone  as  the  suooulent  feed  than  was  the  case  when  they  were  fed 
together.  The  stomach  of  the  cow  rebels  against  an  excess  of  any  one 
fodder. 

The  ohief  advantage  of  silage  over  the  same  field  area  of  oorn,  field 
oured,  seems  to  lie  in  its  greater  palatability. 

In  the  winter  the  oows  were  kept  in  box  stalls.  These  stalls,  while 
affording  protection  from  the  wind  and  storms  were  well  ventilated.  The 
temperature  on  oold  nights  dropped  considerably  below  the  freezing  point. 
Plenty  of  straw  was  used  for  bedding.  The  oows  were  watered  three  or 
more  times  daily,  going  to  the  trough  in  the  barnyard  except  on  the  days 
when  oold  snow  storms  were  raging.  They  were  allowed  exercise  in  the- 
yard  every  day  exoepx  in  the  coldest  weather  and  stormy  days. 

The  utmost  regularity  prevailed  as  to  time  and  manner  of  milking. 
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SUMMARY. 

The  reoords  of  the  three  cows  seem  to  warrant  the  following  suggestions : 

1.  The  similarity  between  the  forms  of  these  oows  and  the  ideal  dairy 
type  as  exemplified  in  the  soore  card  goes  far  to  confirm  the  value  of  the 
latter. 

2.  The  size  of  the  udders  and  bellies  requisite  to  the  produotion  of 
extraordinary  yields  seems  to  indioate  that  the  oows  muet  be  relatively 
large  if  a  phenomenal  record  is  desired. 

3.  Perfect  health,  a  glossy  ooat,  thrifty  appearanoe  and  a  good  ooat  of 
flesh  are  not  incompatible  with  the  best  and  most  economical  dairy 
performance. 

4.  In  feeding  dairy  oows  successfully  they  must  be  treated  as  individ- 
uals, eaoh  with  Tikes  and  dislikes  peculiar  to  herself.  "One  cow's  meat'9 
may  be  "another's  poison." 

6.  Regard  must  be  had  to  the  same  question  of  individuality  in  the 
stable  management.  Rosa  enjoyed  a  temperature  entirely  too  low  for  the 
comfort  of  the  other  oows  in  the  herd. 

6.  Cows  should  be  given  a  variety  of  feeds. 

7.  They  should  be  allowed  an  abundance  of  succulent  food  in  winter. 

8.  In  these  oases  an  ample  grain  ration  while  at  pasture  was  accom- 
panied by  extraordinary  yields.  It  hardly  seems  possible  that  the  latter 
oould  have  been  produced  without  the  former. 

9.  The  individuality  of  the  cow  is  the  determining  factor,  (a)  in  the 
amount  of  milk  she  can  be  made  to  yield;  (b)  in  the  quality  of  her  milk; 
(o)  in  the  relation  of  quantity  and  quality  to  the  lapse  of  the  period  of 
lactation;  (d)  in  the  seleotioft  of  her  feed;  (e)  in  her  stable  management 
as  to  temperature,  frequenoy  of  feeding  and  watering. 

10.  While  the  richness  of  the  milk  in  fat  is  largely  determined  by  the 
individuality  of  the  cow  herself  it  is  influenced  within  narrow  limits  by 
the  season,  the  rioher  milk  being  yielded  in  the  colder  months. 

11.  The  faot  that  eaoh  of  these  oows  descended  from  ancestors  of  merit 
confirms  the  idea  that  ability  in  the  dairy  is  a  matter  of  inheritance  and 
that  therefore  in  the  selection  of  his  oows  the  dairyman  should  regard  (a) 
their  forms,  (b)  the  performance  of  their  ancestors  and  (o)  their  record 
with  scales  and  test.    The  latter  is  the  deciding  factor. 

12.  In  feeding,  the  general  plan  should  be  to  place  the  oow9  in  the 
hands  of  an  experienced  and  skillful  feeder,  and  then  provide  an  abun- 
dance of  succulent  feed,  a  variety  of  grains  and  hay,  and  insist  that  these 
materials  shall  be  presented  in  the  most  appetizing  form.  The  judgment 
of  the  feeder  rather  than  any  predetermined  formula  must  decide  what 
the  ration  of  eaoh  oow  shall  be  both  in  amount  and  composition.  This 
judgment  will  be  governed  largely  by  the  appetite  of  the  cow  and  the  con- 
ditions of  her  bowels  and  milk  glands,  but^will  attach  due  weight  to  the 
knowledge  of  the  ohemioal  constitution  and  specific  effect  of  eaoh  element 
of  the  ration. 

{Michigan  Agricultural  College, 
Experiment  Station, 
September  1, 1895. 
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Experiments^with  fattening  lambs  have  been  ^conducted  at  this  station 
for  several  seasons  for  the  purpose  of  investigating  some  of  the  methods 
of  feeding  in  general  use  among  the  farmers  of  the  State.  The  commer- 
cial aspect  of  the  subject  has  been  kept  prominently  in  sight  and  every 
effort  has  been  put  forth  to  surround  our  animals  with  conditions  similar 
to  those  existing  on  the  farms  of  Michigan.  The  prime  object  of  these 
experiments  has  been  to  investigate  subjects  of  direct  interest  to  those 
engaged  in  the  business  of  fattening  lambs  for  the  eastern  markets.  The 
experiments  may  be  generally  classified  as  follows:  1.  Comparative  tests 
of  grain  rations.  2.  Different  methods  of  feeding.  3.  The  value  of 
supplementary  fodders.  4.  The  comparative  value  of  various  ooarse 
fodders.  Corn  has  formed  the  basis  of  the  great  majority  of  the  grain 
rations  investigated,  as  it  does  of  most  of  the  rations  of  the  successful 
feeders  of  the  State.  Other  grains  and  by-products  fed  were  wheat, 
oats,  bran  and  oil  meal.  Some  of  the  rations  consisted  of  one  grain  only, 
while  others  were  made  up  of  various  combinations.  The  uniform  ooarse 
fpdder  throughout  the  series  has  been  a  good  quality  of  clover  hay. 

Great  care  has  been  taken  to  select  animals  for  each  series  that  were 
uniform  in  size,  age  and  breeding.  The  animals  used  were  half-blood 
Hampshire  lambs  in  reasonably  good  condition  and  were  purchased  of 
farmers  in  the  neighborhood  of  the  college.  They  were  received  during 
the  first  week  of  Ootober  and  were  immeaiately  turned  upon  a  twelve  aore 
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field  of  rape.  They  pastured  upon  this  until  November  12,  1894,  when 
they  were  plaoed  in  the  bam  and  fed  a  light  grain  ration  of  bran  and  oats 
nntil  November  25,  when  the  experiment  proper  began.  They  were 
divided  into  eight  lota,  taking  oare  that  no  lot  should  have  the  advantage 
of  others  in  cross  weight,  general  thrift  or  condition. 

The  animals  were  confined  in  our  experimental  feeding  barn  and  were 
treated  alike  in  all  respects,  exoept  as  noted.  The  feeding  barn  is  con- 
veniently arranged  with  an  alley  extending  along  one  end  of  all  the  pens. 
In  this  alley  is  located  a  set  of  bullock  scales  so  that  none  of  the  animals, 
with  the  exception  of  lot  one,  were  allowed  to  run  outside  of  the  barn  at 
any  time  during  the  experiment.  A  large  window  in  each  pen  opening 
directly  to  the  outside  air  gave  an  easy  and  convenient  means  of  ventila- 
tion. These  windows  were  kept  open  at  all  times  exoept  during  severe 
and  driving  storms.  No  effort  was  made  to  protect  any  of  the  pens  from 
the  cold  which  might  enter  at  these  opened  windows  exoept  as  noted  below 
in  oase  of  lot  five.    Water  was  supplied  from  a  hydrant  in  the  building. 

GENERAL  PLAN  OF  EXPERIMENT. 

Eighty  lambs  of  uniform  size,  condition  and  breeding  were  selected. 
They  were  divided  into  eight  equal  lots  and  plaoed  in  pens  numbered  from 
one  to  eight  inolusive.  These  feeding  pens,  as  before  described,  were  so  sit- 
uated that  the  conditions  surrounding  the  several  lots  were  as  nearly  alike 
as  it  is  possible  to  have  them  in  such  experiments.  For  about  one  week 
preceding  the  beginning  of  the  experiment  all  the  lambs  were  fed  on  a  light 
grain  ration  consisting  of  bran  and  oats  and  a  fodder  ration  of  olover  hay. 
After  the  experiment  proper  began,  the  food  and  water  furnished  at  each 
feeding  was  carefully  weighed,  and  the  weights  recorded  on  blanks  made 
for  the  purpose.  The  temperature  of  the  pens  was  taken  three  times  eaoh 
day.  The  feeding  was  done  regularly  at  seven  o'clock  in  the  morning  and 
three  thirty  in  the  afternoon,  always  in  the  same  order,  i.  e.,  lot  one  was 
first  supplied  and  the  others  in  turn,  finishing  with  lot  eight. 

The  live  weights  were  taken  once  eaoh  week  on  Monday  morning  at 
eight  o'clock,  after  having  received  a  known  amount  of  grain  and  before 
being  supplied  with  either  hay  or  water.  In  this  way  we  were  able  to 
overcome,  to  a  large  extent  at  least,  the  inaccurate  and  unsatisfactory 
results  arising  from  a  variation  in  the  bowel  contents.  The  soales  were 
located  at  one  end  of  the  feeding  alley  and  we  were  fortunate  in  being 
able  to  secure  the  weights  of  the  animals  with  the  minimum  amount  of 
oonfusion  and  excitement  incident  to  suoh  occasions.  The  experiment 
lasted  for  a  period  of  thirteen  weeks. 

FOOD  STUFFS. 

The  corn  was  of  the  Dent  variety  and  was  grown  on  the  oollege  farm, 
except  a  small  amount  of  western  oorn  purchased  for  completing  the 
experiment.  In  every  oase  where  corn  is  indioated  as  a  part  of  the  grain 
ration  it  means  whole  shelled  oorn. 

The  wheat  was  also  produced  on  the  oollege  farm  and  was  of  the  White 
Olawson  variety  and  always  fed  whole. 

The  sugar  beets  were  of  the  French  White  Sugar  variety,  somewhat 
smaller  than  we  are  accustomed  to  produoe  and  a  small  per  oent  of  them 
had  been  slightly  injured  by  frost.    They  were  slioed  before  feeding. 
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The  oats  and  bran  were  of  the  usual  quality  of  suoh  materials  to  be 
obtained  in  the  State. 

The  olover  hay  was  of  a  uniform  quality,  bright,  olean,  well  oured  and 
of  medium  fineness. 

Cost  of  Food  Stuff: 

Corn  >  $19  00  per  tpn. 

Wheat   17  83   "  " 

Oats   20  00   "  " 

Bran   14  00   "  tk 

Sugar  Beete  _   2  50   "  " 

Clover  Hay..',   6  00  " 


WEEKLY  RECORDS  OF  FOOD,  WEIGHTS  AND  GAINS. 

The  tables  for  eaoh  lot  show  the  oonsumption  of  food  for  eaoh  week, 
the  water  drank,  the  total  and  average  live  weight  at  the  end  of  the 
weekly  period  and  the  average  weekly  gain  for  one  sheep  during  one  week. 
Tbe  weights  of  grain,  hay  and  water  have  been  oompifed  from  our  daily 
records.  The  weekly  reoords  are  summed  up  at  the  bottom  of  the  table 
and  include  the  total  amounts  of  food  consumed  and  the  gains  made  for 
the  entire  period  of  thirteen  weeks.  One  of  the  most  notable  points  in 
oonneotion  with  these  tables  appears  in  the  column  of  average  weekly 
gains.  Certain  weeks  seem  to  be  favorable  for  large  gains  in  all  the  lots, 
wbile  other  weeks  are  as  uniformly  accompanied  by  very  small  gains  and 
sometimes  losses.  In  previous  experiments  we  have  observed  that  low 
temperatures  were  generally  favorable  to  large  gains  and  that  the  small 
gains  were  usually  made  during  the  weeks  showing  the  highest  tempera- 
tures. These  conditions  do  not  explain  the  variations  observed  in  this 
experiment.  There  are  apparently  influences  stronger  even  than  food 
itself  and  more  attention  should  be  ffiven  to  this  variation  for  the  purpose 
of  discovering  if  possible  the  favorable  conditions  for  rapid  and  uniform 
gaina 

FINANCIAL  STATEMENT. 

^The  financial  statements  do  not  indicate  the  real  profit  arising"' from 
the  transactions  involved.  They  merely  contain  a  statement  of  the  first 
cost,  the  oost  of  food  and  the  gross  reoeipts.  No  account  whatever  is 
made  of  the  interest  on  the  money  invested  nor  the  oost  of  attendance. 
On  the  other  hand  the  Jambs  have  not  been  credited  with  the  value  of  the 
manure  produoed  which,  estimated  at  current  rates  for  commercial  fertil- 
izers, would  amount  to  a  very  considerable  item.  # 
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LOTl.  (lOLambn.) 

Weekly  record  of  feed,  weight  and  gain.  (Chain  ration— Corn  and  wheat.) 


Dates. 


November  25. 
December  2. 

9. 

u  16. 
"  23. 
30. 


January  6. 
13. 
"  20. 
M  27. 


February  3. 
•     "  10. 

"  17. 

"  24. 


Totals. 


Corn  and 
wheat. 

Clover 
nay. 

Water. 

Total 
weight. 

Total 
gain. 

Average 
weight. 

Avg. 
weekly 
gain. 

855 

85.5 

57 

94 

164.5 

855 

.  oo 

855 

0 

82.5 

92 

186.5 

878 

23 

87.8 

25 

102.0 

73 

163.5 

903 

25 

905 

2.5 

75.5 

75 

149.0 

900 

-3 

90.0 

-5 

105.5 

76 

143.5 

926 

26 

92.6 

2.6 

101.0 

83 

114.5 

944 

18 

94.4 

1.8 

97.5 

87 

110.0 

973 

29 

975 

2.9 

100.5 

84 

54.5 

988 

15 

985 

L5 

104.5 

84 

60.5 

1,010 

22 

101.0 

2.2 

88.5 

84 

45.5 

1,033 

23 

1035 

25 

104.0 

87 

8.5 

1,042 

9 

104.2 

.9 

87.0 

84 

7.0 

1,057 

15 

105.7 

15 

90.5 

84 

20.0 

1,060 

3 

106.0 

5 

1196.0 

1,087 

1228.0 

205 

¥ 

FINANCIAL  STATEMENT. 
Lot  1.   (10  lambs.) 

DEBIT. 

To  10  lambe,  855  lbs.  @  2.4  cte       $20  52 

To  feed  as  follows: 

598  lbs.  corn  @  $19  per  ton    5  68 

598  lbs.  wheat  @  $1?53  per  ton  _  _   5  33 

1,087  lbs.  hay  @  $6  per  ton....   .__    3  26 

Total  expenditures      /.   $34  79 

CREDIT. 

By  10  lambs,  1,060  lbs.  @  $5  per  owt,   $53  00 

Profit  on  one  lamb  .  _   $1  82 
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LOT  2.  (10  Lambe.) 

Weekly  record  of  feed,  weight  and  gain.  (Grain  ration— Corn  and  wheat.) 


Dates. 

Corn  and 
wheat. 

Clover 

Urn*. 

nay. 

Water. 

Total 
weignt. 

Total 
gain. 

Average 
weignt. 

weefly 
gain. 

851 

85.1 

Ol 

QQ 
•7*7 

Q70 

Ol  A 

O  1 

9..  

815 

106 

213 

890 

18 

89.0 

1.8 

16  

99.5 

84 

199 

916 

26 

91.6 

2.6 

"  23  

81.0 

90 

1815 

930 

14 

93.0 

1.4 

30  

102.5 

87 

1545 

947 

17 

94.7 

1.7 

92.5 

84 

158.0 

964 

17 

96.4 

1.7 

"  13  

89.0 

88 

138.0 

970 

6 

97.0 

.6 

"  20  

90.0 

to 

134.0 

996 

26 

99.6 

2,6 

"  27  

100.0 

84 

130.0 

1,013 

17 

101.3 

1.7 

"February  3  

995 

89 

135.0 

1,034 

21 

103.4 

2.1 

10  

94.5 

87 

85.0 

1,026 

-8 

102.6 

-.8 

17  

845 

88 

144.5 

1,056 

30 

105.6 

3.0 

24  

91.5 

96 

179.0 

1,081 

25 

106.1 

25 

Totals  

1164.0 

1,178 

2078.5 

280 

FINANCIAL  STATEMENT. 
Lot  2.  (10  lambs.) 

DEBIT. 

To  10  lambs,  851  lbe.  @  2.4  cte  _   $20  42 

To  feed  ae  follows: 

582  lbs.  corn  @  $19  per  ton  _  .__    _   5  53 

582  lbs.  wheat  @  $17.83  per  ton  _    5  19 

1473 lbs.  hay  @  $6  per  ton     _.   3  52 

Total  expenditures    $34  66 

CREDIT. 

By  10 lambs,  1081  lbs.  @  $5  per  cwt  _   $54  05 

Profit  on  one  lamb      $1  94 
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LOT  8.  (10  Lambe.) 
Weekly  record  of  feed,  weight  and  gain.   {Grain  ration— Com.) 


Dates. 

Corn. 

Glover 
hor. 

Water. 

Total 
weight. 

Total 
gain. 

Average 
weight. 

weeliy 
gain. 

November  25  _  

851 

85.1 

TYA/tAnnVkAi1  9. 

57 

QQ 
•7*7 

xuu 

Of  u 

Of  .u 

Au 

•«  9  

82.5 

106 

200 

892 

16 

89.2 

1.6 

16  

104.5 

84 

191 

920 

28 

92.0 

2.8 

'«  23  

11L5 

81 

211 

947 

27 

94.7 

2.7 

u  30  

94.5 

79 

149 

951 

4 

95.1 

.4 

January  6  

84.0 

85 

130J5 

968 

17 

96.8 

1.7 

««  13  

96.0 

90 

142.5 

984 

16 

98.4 

1.6 

"  20  

103.5 

84 

133.5 

1,007 

23 

100.7 

2.3 

"  27  

106.0 

84 

132.0 

1,027 

20 

102.7 

2.0 

February  3  _ 

1065 

89 

129.5 

1,043 

16 

1045 

1.6 

10  

985 

86 

91.5 

1,052 

9 

105.2 

.9 

"  17  

85.5 

89 

142.5 

1,086 

34 

108.6 

3.4 

24  

76.0 

86 

1265 

1,084 

-2 

106.4 

-.2 

Totals  

1,208 

1,142 

1,945.5 

238 

FINANCIAL  STATEMENT. 
Lot  3.   (10  lambs.) 

DEBIT. 

To  10  lambs,  851  lbs.  @  2.4  ote    _  ._  -     $20  42 

To  feed  as  follows: 

1.206  lbs.  corn  @  $19  pier  ton  _.  _    11  48 

1,142  lbs.  hay  @  $6  per  ton     _   3  43 

Total  expenditures      35  33 

CREDIT. 

By  10  lambs,  1,084  lbs.  @  $5  per  owt    $54  00 

Profit  on  one  lamb   _  T    $1  86 
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LOT  4.  (10  Lambe.) 
Weekly  record  of  feed,  weight  and  gain.  (Grain  ration— Wheat.) 


Dates. 

Wheat. 

Clover 
has 

Water. 

Total 
weight. 

Total 
gain. 

Average 
weight. 

Avg. 
weekly 
gain.. 

845 

OS.  if 

December  2  

57 

99 

188.5 

861 

16 

86.1 

1.6 

"  9 

82.5 

106 

227.5 

878 

17 

87.8 

1.7 

16  

88.5 

83 

222.5 

907 

29 

90.7 

2.9 

"  23  

78.0 

86 

195.0 

904 

-3 

90.4 

-.3 

30  

105.5 

87 

168.0 

923 

19 

92.3 

1.9 

January  6   

99.0 

86 

180.0 

943 

20 

94.3 

2.0 

44  13  

100.0 

96 

164.0 

967 

24 

96.7 

2.4 

"  20  

91.5 

86 

147.5 

975 

8 

97.5 

.8 

14  27  

105.0 

97 

182.0 

1,002 

27 

100.2 

2.7 

106.5 

96 

155.0 

1,040 

38 

104.0 

3.8 

10  

107.0 

91 

115.0 

1,041 

1 

104.1 

.1 

17  

87.0 

89 

188.0 

1,062 

21 

106.2 

21 

24  

93.5 

95 

161.0 

1,062 

00 

106.2 

0.0 

Totals  

1,201 

1,199 

2,294 

217 

i 

FINANCIAL  STATEMENT. 
Lot  4.  (10 lambs.) 

DEBIT. 

To  10  lambs,  845  lbe.,  at  2.4  eta... _   $20  28 

To  feed  as  follows: 

1,201  lbs.  wheat,  at  $17.83  per  ton.   -      10  71 

1,199  lbs.  hay,  at  $6.00  per  ton   3  60 

Total  expenditures  _   $34  59 

CREDIT. 

By  10  lambs,  1,062  lbs.,  at  $5.00  per  cwt..._  _   $53  10 

Profit  on  1  lamb.   $1  85 
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MICHIGAN  EXPERIMENT  STATION. 


LOT  5.  (10  Lamb*.)  Shorn  in  fall. 


Weekly  record  of  feed,  weight  and  gain.  (Grain  ration— Corn  and  wheat) 


Dates. 

Corn  and 
wheat. 

Clorer 
nay. 

Water. 

Total 
weight. 

Total 
sain. 

Average 
weight. 

Ays 
weekly 
gain. 

839 

83.9 

December  2  

57 

99 

197 

833 

-6 

835 

-.6 

9  

82.5 

99 

115.5 

793 

-40 

793 

-4.0 

"  16  

104*5 

84 

166.5 

842 

49 

84.2 

4.9 

"  23  

122.0 

104 

167.5 

890 

48 

89.0 

4.8 

30  

106.5 

87 

117.5 

884 

-6 

88.4 

-.6 

January  6  

102.5 

98 

151.5 

918 

34 

91.8 

a4 

"  13  

104.5 

109 

125.0 

932 

14 

93.2 

L4 

M     20  .'_ 

107.0 

112 

161.5 

964 

32 

96.4 

3J2 

"  27____  

105.0 

112 

127.0 

948 

-16 

94.8 

-1.6 

February  3  

106.0 

112 

129.5 

QQ4 
90S 

46 

99.4 

4.6 

«  10  

96.5 

105 

77.0 

970 

-24 

97.0 

-2.4 

17....  

83.5 

112 

168.0 

1,014 

44 

101.4 

4.4 

24  

88.5 

103 

145.0 

1,000 

-14 

100.0 

-1.4 

Totals  

1266 

1,336 

1848.5 

161 

FINANCIAL  STATEMENT. 
Lot  5  (10  Lambs). 

DEBIT. 

To  10  lambs,  839  lbs.,  at  2.4  cts    120  14 

To  shearing  10  lambs   80 

To  feed  as  follows: 

633  lbs.  corn  at  $19.00  per  ton      6  01 

633  lbs.  wheat  at  $17.83  per  ton  __     5  64 

1,336  lbs.  hay  at  $6.00  per  ton     4  01 

Total  expenditures ._    _    $3660 

CREDIT. 

By  10  lambs,  1,000  lbs.,  at  $4.00  per  cwt      $40  00 

By  wool,  47  lbs.,  at  15  cts      7  06 

Total  receipts      $47  05 

Profit  on  one  lamb_-_  _   $105 
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LOT  6.  (lOLambe.) 


Weekly  record  of  feed,  weight  and  gain.    (Entire  grain  ration  replaced  by  sugar 

beets.) 


Date*. 


November  25. 
December  2_ 
•«  9. 
"  16. 
23. 
30. 


January  6. 

44  13. 
■4  20_ 
44  27. 


February  3. 

10. 
17. 
44  24. 


Totals. 


Sugar 
beet*. 


171 
243 
400 
455 
496 

490 
490 
490 
490 

490 
490 
490 
490 


5,685 


Clover 
hay. 


90 
95 
82 
97 
85 

84 
88 
84 
84 

96 
96 
98 
98 


1,181 


Water. 


100 
59 
23 
32 
12 

7.5 
20.5 
18.0 
15.5 

13.0 
13.5 
23.5 
27.0 


364.5 


Total 
weight. 


835 
829 
823 
833 
842 
849 

861 
873 
890 
905 

911 
937 
945 
951 


Total 
gain. 


-6 
-6 
10 
9 
7 

12 
12 
17 
15 

6 
26 
8 
6 


116 


Avenge 
weight. 


83.5 
82.9 
82.3 
83.3 
84.2 
84.9 

86.1 
87.3 
89.0 
90S 

91.1 
937 
94.5 
95.1 


Avg. 


.By 


-.6 
-.6 
1.0 
.9 
.7 

U 
1.2 
17 
1.5 

.6 
2.6 
.8 
.6 


FINANCIAL  STATEMENT. 
Lot  6.   (10  lambs.) 

DEBIT. 

To  10  lambe,  835  lbe.  @  2.4  ots        $20  04 

To  feed  as  follows — 

5,685  lbe.  sugar  beets  @  $2.50  per  ton   _    7  11 

1,181  lbs.  hay  @  $6  per  ton      3  54 

Total  expenditures      $30  69 

CREDIT. 

By  10  lambs,  951  lbs.  @  $5  per  cwt.. -  „ _   $47  55 

Profit  on  one  lamb  _  _    _      $1  69 
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LOT  7.  (10  Lamb*.)-SeV  feed. 
Weekly  record  of  feed,  weight  and  gain.  (Grain  ration— Corn,  wheat,  oats  and  bran.) 


Dates. 

Corn. 

Wheat. 

Oats. 

Bran. 

Glover 
hay. 

Water. 

Total 
weight. 

Total 
gain. 

Average 
weight. 

weekly 
gain. 

November  25___ 

853 

85.3 

December  2... 

19 

19 

19 

19 

99 

219 

890 

37 

89.0 

3.7 

9... 

28 

27 

33 

23 

81 

229 

892 

2 

89.2 

.2 

16— 

41 

17 

44 

9 

69 

243.5 

902 

10 

90.2 

1.0 

**  23 

35 

17 

24 

13 

70 

163.5 

906 

4 

906 

.4 

30~~] 

40 

5 

35 

40 

70 

19L5 

933 

27 

933 

2.7 

January  6  

35 

10 

24 

50 

60 

195.5 

951 

18 

95.1 

1.8 

"  13 

47 

6.5 

13 

60 

69 

204.0 

963 

12 

96.3 

1.2 

"  20 

46 

9.0 

6 

49 

70 

203.5 

992 

29 

99.2 

2.9 

•«  27 

59 

15.5 

8 

42 

62 

180 

995 

3 

99.5 

3 

February  3  

"  10 

50 

13 

10 

53 

70 

196 

1,023 

28 

102.3 

2.8 

53 

16 

8 

37 

64 

127 

1,011 

-12 

101.1 

-1.2 

17 

47 

15 

16 

36 

70 

210 

1,061 

50 

106.1 

5.0 

«  24 

56 

19 

7 

36 

70 

185 

1,059 

-2 

105.9 

-.2 

Totals  

556 

189 

247 

467 

924 

2547.5 

206 

FINANCIAL  STATEMENT. 
Lot  7.  (10  Lambs.) 

DEBIT. 

To  10  lambs,  853  lbs.  @  2.4  cts.     $20  47 

To  feed  as  follows: 

556  lbs.  corn  @  $1900  per  ton  _  _   5  28 

189  lbs.  wheat  @  $17.83  per  ton..:   1  68 

247  lbs.  oats  @  $20.00  per  ton   2  47 

467  lbs.  bran  @  $14.00  per  ton   3  27 

924  lbs.  hay  at  $6.00  per  ton   2  77 

Total  expenditures   $35  94 

CREDIT. 

By  10  lambs,  1,059  lbs.  @  $5.00  per  owt   -   $52  96 

Profit  on  1  lamb   $1  70 
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LOT  8.  (10  Lambe.) 

Weekly  record  of  feed,  weight  and  gain.  (Grain  ration— Corn  and  wheat.) 


Dates. 

f^ont  Anil 

wheat. 

Glover 
hay. 

Water. 

Total 
weight. 

Total 
gain. 

weight. 

ATg. 

weekly 
gain. 

November  25  

799 

79.9 

December  2  

57 

99 

181.5 

812 

13 

81.2 

1.3 

9  

82.5 

106 

210.5 

832 

20 

83.2 

2.0 

16  

104.5 

84 

209.5 

848 

16 

84.8 

1.6 

if  QQ 

OOA) 

QQ 

4UO.U 

Q7  Q 

30..  

p7.0 

89 

166.5 

890 

17 

89.0 

1.7 

99.5 

98 

182.0 

918 

28 

91.8 

2.8 

"  13   

99.5 

98 

163.0 

938 

20 

93.8 

2.0 

u  20  

100.5 

89 

156.5 

960 

22 

96.0 

22 

"  27  

105.0 

87 

132.5 

977 

17 

97.7 

1.7 

February  3  

108.5 

93 

162.5 

1,016 

39 

101.6 

3.9 

10  

107 

91 

82.5 

1,003 

-13 

100.3 

-13 

17  

85 

88 

165.0 

1,036 

33 

103.6 

3.3 

24  

94 

98 

173.0 

1,048 

12 

104.8 

1.2 

Totals.  

1,282 

1,209 

2,191 

249 

FINANCIAL  8TATEMENT. 

Lot  8.  (10  Lambs.) 

nEBIT. 

To  10  lambe,  799  lbs.  @  2.4  cte..     $19  18 

To  feed  as  follows: 

616  lbe.  corn  @  $19.00  per  ton       5  85 

616  lbs.  wheat  @  $17.83  per  ton.  _    5  49 

1,209  lbs.  hay  @  $6.00per  ton      3  63 

Total  expenditures   -    -    $34  15 

CREDIT. 

By  10  lambe,  1048  lbs.  @  $5.00  per  cwt    _  _      $52  40 

Profit  on  1  lamb       $1  83 

8 
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Table  I.— Summary  of  totals* 


Lot. 

No.  of 
lambs. 

Grain. 

Hay. 

Water. 

Coat  of 
feed. 

Total 
gain. 

Average 
weekly 
gain. 

Total  dry 
matter. 

Average 
lbe  dry 
matter 
to  lib. 
gain. 

1  .... 

2  .... 

3  — - 
4 

10 
10 
10 
10 

1,196 
1,164 
1,208 
1,201 

1,087 
1,173 
1,142 
1,199 

1,228 
2,073.5 
1,945.5 
2,294 

$14.27 
14.24 
14.90 
.14.30 

205 
230 
283 
217 

1.57 
1.77 
1.80 
1.67 

1,978 
2,019 
1,894 
2,076 

9.65 
8.77 
8.12 
9.56 

5 
6 

7  -— 

8  — - 

10 
10 
10 
10 

1,266 
5,685 
1,460 
1,232 

1,836 
1,181 
924 
1,209 

1,848.5 
364.5 
2,547.5 
2,191 

15.66 
10.65 
15.48 
14.97 

161 
116 
206 
249 

 » — 

1.24 
.89* 
1.58 
1.91 

2,249 
1,759 
2,089 
2,118 

18.97 
15.16 
10.04 
8.48 

Table  H.Summary  of  totals. 


Lot. 

Distinguishing  rations. 

Weekly 
gain.  , 

Goat  of 
1  pound 
gain. 

Pounds 
grain  to 
1  pound 
gain. 

Digestible. 
Protein 

fed  per  day 
per  1,000 
pounds. 

Digestible, 
Carbohy- 
drates fed 
per  day 
per  LOW 
pounds. 

Digest- 
ible. 
Fat. 

1 

Corn  and  wheat  

1.57 

10069 

5.88 

1.9 

18.1 

.584 

2 

Corn  and  wheat  

1.76 

.061 

5.06 

1.9 

18.1 

.584 

8 

Corn  _ 

1.80 

•068 

5.18 

1.8 

13.12 

•783 

4 

Wheat  

1.67 

.065 

5.58 

2.01 

18.17 

.817 

5 

Corn  and  wheat  

1.24 

.097 

7.86 

2.28 

15.28 

•669 

6 

Supar  Beets  

.89 

.091 

49.00 

1.71 

11.57 

.308 

7 

Corn,  wheat,  oats  and  bran- 

1.58 

.075 

7.08 

2.27 

12.76 

1.014 

8 

Corn  and  wheat  

1.91 

.06 

4.91 

2.18 

14.88 

•64 

Table  III. — Weekly  gains. 


Date. 

Loti. 

Lot  2. 

Lota. 

Lot  4. 

Lot  5. 

Lot  6. 

Lot  7. 

Lot  8. 

Average 
weekly 

gain. 

Deo.  2  

2.1 

2.5 

1.6 

-.6 

-.6 

3.7 

13 

1.7 

"  9  

2.3 

1.8 

1.6 

1.7 

-4.0 

-.6 

.2 

2.0 

1.1 

"  16  

2.5 

2.6 

2.8 

2.9 

4.9 

1.0 

L0 

1.6 

2.4 

"  23..   

-.3 

1.4 

2.7 

-.3 

4.8 

.9 

.4 

2.5 

1.8 

"  30  

2.6 

1.7 

.4 

1.9 

-.6 

.7 

2.7 

1.7 

1.3 

Jan.  6  

1.8 

1.7 

1.7 

2.0 

3.4 

1.2 

L8 

2.8 

2.1 

«  13  

2.9 

.6 

1.6 

2.4 

1.4 

1.2 

1.2 

2.0 

1.7 

"  20  

1.5 

2.6 

2.3 

.8 

3.2 

1.7 

2.9 

2.2 

2.2 

"  27  

2.2 

1.7 

2.0 

2.7 

-1.6 

1.5 

3 

1.7 

1.3 

Feb.  3  

2.3 

2.1 

1.6 

3.8 

4.6 

.6 

2.8 

3.9 

2.7 

"  10  

.9 

-.8 

.9 

.1 

-2.4 

2.6 

-1.2 

-1.3 

-1.2 

"  17  

1.5 

3.0 

3.4 

2.1 

4.4 

.8 

5.0 

S3 

2.9 

"  24   

3 

2.4 

-.2 

0.0 

-1.4 

.6 

-.2 

1.2 

.2 

Total  

20.5 

23.0 

23.3 

21.? 

16.1 

11.6 

Digid 

20.6 

by  vj 

24.9 
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EXPOSURE  VS.  OLOSE  CONFINEMENT. 

It  is  a  universally  accepted  principle  among  physiologists  that  too  much 
exposure  or  an  undue  amount  of  exeroise  is  not  favorable  for  the  profit- 
able production  of  fat. 

Experiments  with  domestic  animals,  bearing  on  this  subject,  have  quite 
uniformly  supported  this  belief.  Among  those  engaged  in  fattening 
animals  for  the  shambles,  there  is  some  diversity  of  opinion,  many  believ- 
ing that  a  reasonable  amount  of  exeroise  is  not  to  be  regarded  as  unfavor- 
able to  profitable  food  consumption.  Such  feeders  have  therefore  allowed 
their  fattening  animals  more  or  less  freedom,  and  have  never  insisted  on 
close  confinement  as  an  important  or  even  desirable  oondition  for  this* 
class  of  animals.  Others,  among  whom  may  be  mentioned  many  of  the 
most  prominent  English  feeders,  nave  gone  to  the  other  extreme  and  have 
successfully  praotioed  stall  feeding.  Most  of  the  experiments  recorded 
have  been  with  cattle  and  very  few  definite  experiments  seem  to  have  been 
conducted  with  a  view  to  testing  the  effect  of  the  same  conditions  on 
fattening  sheep. 

Sheep  are  much  better  protected  by  the  natural  covering  of  their  bodies 
than  cattle,  and  it  is  possible  that  the  same  amount  of  exposure  and  con- 
finement might  not  affect  them  to  the  same  extent.  A  large  number  of 
experiments  conducted  at  this  station  with  fattening  sheep  seem  to  indi- 
cate that  they  may  be  kept  too  warm,  and  it  is  possible  that  we  may  have 
insisted  too  strongly  on  the  harmful  effects  of  exposure.  One  of  the 
experiments  in  the  series  here  recorded  was  undertaken  for  the  purpose  of 
investigating  the  effect  of  exposure  on  fattening  sheep.  Twenty  lambs 
were  divided  into  two  equal  lots  numbered  respectively  one  and  two. 
Both  lots  were  fed  a  grain  ration  composed  of  equal  parts  by  weight  of 
corn  and  wheat,  and  a  fodder  ration  of  clover  hay. 

Lot  1  was  allowed  the  run  of  a  yard  ten  rods  in  length  by  five  in  width, 
which  was  immediately  adjacent  to  the  east  end  of  the  experimental  sheep 
barn,  and  were  fed  in  the  pen  opening  into  this  yard.  They  were  at  no 
time  shut  in  the  barn,  even  during  the  severest  weather,  and,  as  not 
infrequently  happened,  were  often  drenched  with  rain  or  covered  with 
snow.  Lot  2  received  exactly  the  same  ration  as  lot  1,  but  differed  some- 
what in  the  total  amount  of  food  consumed  during  the  period.  They  were 
placed  in  an  adjoining  pen,  and  at  no  time  were  allowed  to  go  outside  of 
the  barn. 

The  results  are  tabulated  below :  ' 


Table  IV. 


DLfftingniehing 
difference. 

Lot. 

Grain. 

Hay. 

Water. 

Coet. 

Gain. 

Average 
weekly 
gain. 

Total  dry 
matter. 

Dry  matter 
to  1 pound 
gain. 

Outdoor  

1 

1,197 

1,087 

1,228 

*n  27 

205 

1.57 

1,978 

9.65 

In  door  

2 

1,164 

1,173 

2,073 

14  24 

230 

1.77 

2,019 

8.77 

The  results  are  not  very  definite  and  certainly  not  conclusive,  based  as 
they  are  upon  a  single  experiment.  The  outdoor  lot  consumed  some  more 
grain,  less  hay  and  drank  less  water  than  the  lot  kept  constantly  confined. 
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The  cost  of  the  rations  was  praotioally  the  same.  The  increase  in  live 
weight  was  considerably  in  favor  of  the  lot  fed  inside.  The  crucial  test 
of  all  comparative  experiments  of  this  kind,  viz. :  the  amount  of  dry  matter 
required  to  produce  a  pound  of  gain,  is  considerably  in  favor  of  the  lot 
fed  inside.  The  profit  resulting  from  the  lot  properly  sheltered  was  con- 
siderably greater  than  from  the  lambs  that  were  allowed  the  freedom  of 
the  large  yard,  and  amounted  to  twelve  cents  per  head. 

If  this  experiment  furnishes  any  evidence  on  this  subject  it  is  against 
outdoor  feeding,  and  indicates  that  protection  from  exposure  is  a  faotor 
in  the  profitable  fattening  of  sheep. 

WHEAT  FOR  FATTENING  LAMBS. 

Previous  to  this  set  of  experiments  we  have  never  fed  wheat  to  fatten- 
ing lambs  as  the  sole  grain  ration.  Its  value  in  a  mixed  grain  ration  has 
been  tested  and  proven  very  satisfactory,  both  as  to  gains  made  and  result- 
ing profit.  This  experiment  was  conducted  for  the  purpose  of  determin- 
ing the  relative  value  of  an  exclusive  grain  ration  of  wheat  as  compared 
with  others  of  our  more  common  grains. 

Lot  4  was  employed  for  this  purpose  and  received  wheat  as  the  sole 
grain  ration,  supplemented  by  clover  hay.  They  were  fed.  all  they  would 
eat  up  clean  of  these  two  foods,  and,  as  will  be  seen  by  the  table  below, 
consumed  1,201  pounds  of  wheat,  1,199  pounds  of  hay,  and  drank  2,294 
pounds  of  water.  The  total  gain  was  217  pounds  or  1.67  pounds  per  lamb 
and  week  as  is  shown  in  table  5.  These  results  are  compared  with  lot  3, 
which  received  corn  as  an  exclusive  grain  ration,  but  in  all  other  respects 
was  treated  like  the  wheat  fed  lot  (4). 


Table  V.— Wheat  for  fattening  lambs. 


Distinguishing 
ration. 

Lot. 

Grain 
ration. 

Hay. 

Water. 

Cost 
of 

feed. 

Total 
gain. 

Average 
weekly 

*  gain. 

Total  dry 
matter. 

Dry  matter 
to  1  pound 
gain. 

Corn  

3 

1,208 

1,142 

1,945 

$14  90 

233 

1.90 

1,894 

8.07 

Wheat  

4 

1,201 

1,199 

2,294 

14  30 

217 

1.67 

2,076 

9.56 

It  will  be  observed  from  the  above  table  that  while  the  wheat  fed  lot 
made  somewhat  smaller  gains  and  required  more  dry  matter  to  produce 
one  pound  of  gain,  the  increase  in  live  weight  was  on  the  whole  rather 
above  the  average.  Our  experience  for  two  seasons  with  feeding  wheat 
would  lead  us  to  the  conclusion  that  the  dry  matter  in  wheat  is  less  valu- 
able for  fattening  lambs  than  the  dry  matter  in  corn.  Still,  if  the  prices 
for  wheat  prevailing  during  this  experiment  are  again  experienced,  it  will 
be  more  profitable  to  feed  the  wheat  on  the  farm  than  to  sell  in  the  open 
market. 

SHEARING  LAMBS  IN  THE  FALL. 

Several  experiments  have  indicated  that  shearing  late  in  the  winter, 
toward  the  olose  of  the  feeding  period,  is  usually  attended  with  good 
results.  A  few  experiments  have  seemed  to  indicate  that  shearing  before 
the  fattening  period  begins  is  a  profitable  practice,  while  others  have 
ihown  no  advantage  from  fall  shearing. 
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To  test  this  question,  lot  five  was  shorn  during  the  week  ending  Decem- 
ber third.  In  the  investigation  of  this  subject  our  observations  were  con- 
fined to  three  points :  effect  on  gain,  the  amount  of  dry  matter  required  to 
produce  one  pound  of  gain,  and  the  ultimate  profit. 

The  shorn  lambs  were  fed  in  the  same  barn  with  the  other  lots  under 
experiment,  but  were  further  protected  by  a  board  partition  extending  to 
the  ceiling,  entirely  enolosing  the  feeding  pen.  This  pen  was  supplied 
with  a  window  opening  to  the  outside  air  like  the  other  lots,  but  unlike 
the  others  this  window  was  kept  closed  throughout  the  experiment.  Not- 
withstanding all  these  precautions  for  protecting  them  against  the  rigors 
of  winter,  they  suffered  more  or  less  from  the  cold.  There  is  little  ques- 
tion but  that  had  it  been  possible  to  give  them  still  warmer  quarters  the 
results  here  reoQrded  would  have  been  less  disparaging  to  the  shorn 
lot.  Lots  two  and  five  were  compared;  the  former  was  fed  a  grain 
ration  of  corn  and  wheat  and  a  coarse  fodder  ration  of  olover  bay ;  the 
latter  was  fed  and  handled  in  exactly  the  same  manner  except  that  the 
lambs  were  shorn  and  were  confined  in  somewhat  warmer  quarters  as 
described  above. 

The  results  are  tabulated  below : 


Table  VI. 


difference. 

Lot. 

Grain. 

Hay. 

Water. 

Cost 
of 
feed. 

Total 
gain. 

Average 
weekly 
gain. 

Dry  matter 
to  1  pound 
gain. 

Unshorn  __   

2 
-  5 

1,164 
1,166 

1,173 
1,336 

2,073 
1,848 

$14  24 

15  66 

230 
161 

L2! 

8.77 
13.97 

Shorn  

The  shorn  lambs  made  smaller  gains,  ate  more  food  and  consequently 
required  more  dry  matter  to  produce  one  pound  of  gain  than  did  the 
lambs  fed  in  an  exactly  similar  manner  but  not  shorn.  An  examination 
of  the  financial  statements  in  connection  with  lots  two  and  five  will  reveal 
the  fact  that  in  this  experiment,  at  least,  there  was  no  advantage,  but 
rather  a  disadvantage,  from  fall  shearing. 

No  one  experiment  can  furnish  sufficient  data  for  definite  and  sweeping 
conclusions,  and  the  above  results  are  tentative  and  may  or  may  not  be 
borne  out  by  later  experiments. 


.  ECONOMY  OP  A  SELF  FEED. 


A  self  feed  is  an  arrangement  by  which  animals  may  supply  themselves 
with  grain  at  all  times.  The  usual  method  of  feeding  is  to  fill  the  grain 
racks  once  in  three  or  four  days  or  perhaps  only  once  each  week.  The 
practice  differs  somewhat  in  different  localities,  some  feeders  supply  the 
'grain  to  the  fattening  animals  as  described  above,  while  others  clean  the 
feeding  troughs  daily,  furnishing  no  more  food  than  will  satisfy  the 
animals  until  the  next  feeding  time.  The  two  practices  are  essentially 
the  same  in  character  and  results.  This  method  of  fattening  is  popular, 
especially  with  those  feeding  a  large  number  of  animals,  requiring  the 
attention  of  several  feeders;  but  we  have  found  it  in  common  use  among 
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those  who  fatten  but  a  small  number  annually.  An  investigation  of  this 
praotioe  draws  attention  to  two  points:  1.  Effect  on  the  gain  in  live 
weight.  2.  The  relative  amount  of  dry  matter  required  to  produce  the 
gains  made. 

Below  will  be  found  a  table  whioh  includes  the  data  collected  in  our 
investigation  of  this  point  in  the  season,  1894-5. 


Table  VII—  Economy  of  a  self  feed. 


Dietiagniehing 

rations. 

Lots. 

Grain. 

Hay. 

Water. 

Cost  of 
toad. 

Gain. 

Avenge 
weekly 
gain. 

Dry  matter 
to  1  pound 
gain. 

2 
7 

1,164 
1,460 

1,173 
924 

2,073 
2,547 

$14  24 

15  47 

230 
206 

1.77 
1.58 

8.77 
10.04 

Self  feed  

In  the  above  table,  lot  two  was  fed  twice  eaoh  day,  as  described  in  pre- 
vious pages  of  this  bulletin.  The  ration  of  lot  two  was  composed  of  equal 
parts  by  weight  of  corn  and  wheat  mixed,  and  clover  hay.  Lot  seven  was 
fed  by  means  of  four  self  feeders,  one  containing  corn,  another  barn, 
another  wheat,  and  still  another  oats.  These  self-feeders  were  kept  filled 
with  the  grain,  but  were  so  constructed  that  the  food  worked  its  way  down 
to  the  feeding  trough  no  faster  than  the  animals  ate  it  from  below.  In 
previous  experiments  we  have  mixed  the  grain  for  the  animals  and  sup- 

Slied  it  to  them  through  one  raok,  but  we  believe  the  arrangement 
esoribed^bove  is  preferable.  An  examination  of  the  weekly  records  of 
lot  seven,  page  56,  will  exhibit  some  interesting  figures,  tending  to  show 
the  apparent  preference  of  the  animals  for  certain  grains  over  others. 

The  lambs  ate  five  hundred  and  fifty-six  pounds  of -corn,  four  hundred  and 
sixty-seven  pounds  of  bran,  two  hundred  and  forty-seven  pounds  of  oats  and 
one  hundred  and  eighty-nine  pounds  of  wheat.  This  is  seemingly  a  very 
favorable  showing  for  corn,  as  the  main  food  in  the  fattening  ration.  Refer- 
ring again  to  table  seven,  it  will  be  observed  that  the  self  fed  lambs  ate 
considerably  more  grain,  a  little  less  hay,  drank  more  water,  and  made  a 
smaller  total  gain  than  lot  two,  fed  in  the  ordinary  way.  The  point  of 
greatest  significance,  however,  is  the  amount  of  dry  matter  required  to 
produce  a  pound  of  increase  in  live  weight,  and  this  is  manifestly  greatly 
in  favor  of  lot  two,  receiving  its  food  regularly  and  at  stated  times.  Lot 
seven  fed  by  means  of  a  self  feed  required  10.04  pounds  of  dry  matter  to 
produce  one  pound  of  gain,  while  lot  two  required  but  8.77  pounds.  In 
this  experiment  the  results  are  clearly  against  the  use  of  the  self  feed. 
The  total  gains  made  and  the  amount  of  food  required  to  produce  a  given 
increase  in  weight  all  seem  to  be  distinctly  favorable  to  the  praotioe  of 
regular  and  systematic  feeding  conducted  with  judgment  on  the  part  of 
the  attendant. 
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TAble  VIII.— Three  years  feeding  with  a  self  feed. 


Year. 

Grain. 

Haj. 

Roote. 

Total 
gain. 

Average 
weekly 
gain. 

Dry  matter 
to  1 pound 
gain. 

1892-  3  

1893-  4  

2,120 
1,503 
1,341 

528 
713 
854 

1^60 

260 
212 
206 

2.17 
1.77 
1.73 

9.5 

9.57 

9.66 

1894-5  

Average   

1,654.6 

698.3 

226.6 

1.89 

9.57 

Table  IX.— Three  years  feeding  corn — not  self  feed. 

Year. 

Grain. 

Hay. 

Total 
gain. 

Average 
weekly 
gain. 

Dry  matter 
to  1  pound 
gain. 

1892-3  

1,123 
1,253 
1,132 

1,225 
914 
1,056 

300 
286 
237 

2.5 

2.38 

1.97 

6.76 
6.58 
7.57 

1893-4  

1894^5  

1,1693 

*- 

1,065 

274.3 

2.28 

6.97 

Tables  VIII  and  IX  contain  the  average  results  of  three  years'  experi- 
ments with  a  self  feed  as  compared  with  a  similar  number  of  experiments 
with  lambs  fed  oorn  and  clover  hay  and  supplied  in  the  ordinary  manner. 
The  results  are  reduced  to  the  uniform  period  of  twelve  weeks.  In  every 
instance  the  lambs  fed  at  regular  intervals  (table  IX)  made  the  greatest 
gains  and  produced  those  gains  at  least  expense  of  dry  matter.  The 
experiments  are  quite  conclusive,  extending  as  they  do  over  a  period  of 
three  years  under  varying  conditions  and  with  different  lots  of  sheep.  We 
are  led  to  the  oonlusion  that  fattening  lambs  by  means  of  a  self  feed  is  an 
expensive  practice,  and  that  economy  of  production  requires  more  atten- 
tion to  the  variation  in  the  appetites  of  the  animals  than  can  be  given 
by  this  method. 


FEEDING  ON  RAPE  AS  A  PREPARATION  POR  WINTER  FATTENING. 

Bape  has  been  somewhat  extensively  used  at  this  station  and  through- 
out the  State  for  the  fall  pasturage  of  sheep  intended  for  winter  fatten- 
ing. It  has  rapidly  grown  in  favor  since  it  produces  a  large  amount  of 
forage  to  the  acre,  the  efficiency  of  this  material  for  fattening  sheep  and 
the  ease  with  which  it  may  be  grown.  It  may  be  used  as  a  catch  crop 
after  oats  and  peas  which  have  been  out  for  hay  or  even  after  an  ordinary 
hay  crop.  As  a  rule,  lambs  may  be  pastured  on  rape  from  September 
fifteenth  to  November  fifteenth  at  the  rate  of  fifteen  or  twenty  lambs  per 
acre,  and  they  should  gain  in  this  time  twenty  pounds  each. 
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The  experiments  with  rape  at  this  station  have  indicated  that  rape-fed 
lambs  were  in  much  better  condition  at  the  beginning  of  winter  than 
those  pastured  on  grass.  This  faot  has  led  us  to  consider  whether  more 
♦profitable  gains  might  not  be  made  by  lambs  in  poorer  condition  at  the 
beginning  of  the  fattening  period.  To  "test  this  matter  an  average  lot  of 
lambs  were  selected  from  the  flock  and  placed  upon  a  second  growth 
timothy  and  June  grass  meadow,  for  comparison  with  the  main  flock 
which  had  been  turned  on  the  rape.  The  rape-fed  lambs  gained  much 
more  rapidly  from  the  first  than  those  upon  the  meadow  and  at  the  time 
of  placing  in  the  barns  for  the  winter's  experiments,  ten  of  the  rape-fed 
lambs  weighed  851  pounds,  while  the  same  number  of  pasture-fed  Iambs 
weighed  only  799  pounds.  The  following  table  illustrates  the  main  points 
of  difference  between  the  two  lots  from  the  beginning  of  the  winter  period 
of  fattening  to  its  close : 


Table  X. 


Distinguishing 
difference. 

Lot. 

Grain  ra- 
tion, corn 
and  wheat, 
lbs. 

Fodder 
ration, 
hay, 
lbs. 

Water, 
lbs. 

Cost 
of 
feed. 

Gain, 
lbs. 

Weekly 

Dry  matter 
to  1  pound 
gain,  lbs. 

Rape  fed  

2 
8 

1,164 
1.232 

1,173 
1,209 

2,073 
2,191 

$14  24 

14  97 

230 
249 

1.77 
1.91 

8.77 
8.48 

The  grass-fed  lambs  (lot  eight)  ate  rather  more  grain  and  hay,  drank 
more  water,  made  somewhat  larger  gSins  and  required  a  larger  amount  of 
dry  matter  for  each  pound  of  gain  than  the  rape-red  (lot  two)  lambs.  A 
comparison  of  the  financial  statements  for  these  lots  will  reveal  the  faot 
that  the  lot  fed  on  rape  were  more  profitable  under  the  conditions  exist- 
ing in  these  experiments;  but  the  financial  results  are  not  justly  compar- 
able from  the  faot  that  the  live  weight  of  lot  two  was  considerably  greater 
than  lot  eight  at  the  beginning  of  the  experiment. 

Had  the  lots  at  that  time  been  of  equal  weight  not  only  the  gains  and 
amount  of  dry  matter  required  to  produce  a  pound  of  gain,  but  the  finan- 
cial results  would  have  shown  a  slight  advantage  in  favor  of  the  grass-fed 
lambs.  The  difference,  however,  is  very  slight,  and  we  must  oonolude 
from  this  experiment  that  rape-fed  lambs  are  not  to  be  considered  undesir- 
able for  winter  fattening. 

The  following  letter  from  the  commission  men  who  sold  in  Buffalo,  N. 
Y.,  the  lambs  fed  during  the  winter  of  1894-5,  indicates  the  quality  of  the 
animals.  It  also  illustrates  the  fact  that  even  when  selling  lambs  to  the 
butcher  it  pays  to  take  pains  to  have  the  general  appearance  as  attractive 
as  possible. 

East  Buffalo,  N.  F.,  March  14,  1895. 
Mr.  F.  B.  Mumford,  Agricultural  College,  Mich.: 

Dear  Sir— We  are  in  receipt  of  your  favor  of  the  13th  and  note  contents.  In  reply 
would  say  that  the  bunch  of  lambs  you  refer  to  numbering  69  head  and  which  weighed 
here  98  lbs.  we  sold  at  $6.10,  which  is  the  highest  price  for  any  load  of  lambs  sold  so  far 
this  year.  Of  course  there  have  been  several  small  bunches  of  10  to  30  prime  lambs 
which  have  sold  16.15  to  $6.30  but  for  a  large  bunch  your  lambs  were  the  highest  sold 
of  any  up  to  the  present  writing. 
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We  liked  the  lambe  very  much  and  called  them  as  near  perfect  as  could  be.  The 
skins,  quality,  and  weight  were  just  what  we  wanted  and  they  will  command  a  premium 
over  the  general  run  of  lambs  any  time.  Cotswold  Canadian  lambs  sell  for  a  little 
more  money  inasmuch  as  the  skins  are  worth  a  little  more  to  the  slaughterers,  but  we 
do  not  believe  Cotswold  lambs  kill  any  better  than  the  grade  you  had  here. 

We  might  have  sold  your  lambs  for  a  little  more  money  had  they  been  trimmed  about 
the  tail  such  as  stock  that  goes  to  county  fairs,  etc.,  and  they  would  have  made  a  little 
better  showing  and  possibly  have  brought  a  little  more  money.  The  lambs  otherwise 
were  prime,  well  finished  and  in  fact,  the  beet  set  of  lambs  we  have  seen  here  this 
season. 

The  shorn  lambs  which  sold  $1.00  per  hundred  under  the  prices  of  wool  lambs  were 
here  too  early  in  the  season  and  were  not  wanted. 

Any  information  we  can  give  you  any  time  we  shall  be  pleased  to  do  so,  and  we 
thank  you  very  kindly  for  the  offer  you  have  made  us  to  send  us  the  results  obtained 
by  the  feeding  of  these  lambs,  etc. 

Respectfully  yours, 

(Dictated.)  Eriok  Bros. 

SUMMARY  AND  PRACTICAL  CONCLUSIONS. 

1.  Sbeep  are  more  economically  fattened  when  more  or  less  closely  con- 
fined than  when  subjected  -to  an  undue  amount  of  exposure  or  too  muoh 
exercise.  . 

2.  Wheat  compares  favorably  with  corn,  as  the  main  or  exclusive  grain 
in  a  ration,  and  is  a  profitable  grain  to  feed  under  conditions  like  those 
existing  during  this  experiment. 

3.  In  this  experiment  shearing  at  the  beginning  of  the  fattening 
period  was  not  followed  by  good  results,  either  from  the  point  of  economy 
of  production  or  the  amount  of  dry  matter  required  to  produce  a  pound 
of  gain. 

4.  Feeding  by  means  of  a  self  feed  is  an  expensive  method  of  fattening 
and  is  not  to  be  recommended  either  from  the  standpoint  of  total  gains 
made  or  the  amount  of  dry  matter  required  to  produce  a  given  gain. 

5.  The  animals  in  this  experiment  fattened  on  rape  during  the  fall  and 
in  good  condition  at  the  beginning  of  the  experiment  were  essentially  as 
successful  feeders  as  those  in  poorer  condition  that  where  fed  during  the 
fall  on  ordinary  grass  pasture. 
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FRUITS  AT  SOUTH  HAVEN. 


BY  T.  T.  LYON". 


To  Prof.  L.  R.  Taft,  HorticuUurist: 

Sib — In  submitting  this,  my  annual  report  of  operations  at  the  South 
Haven  sub-experiment  station,  during  the  year  1805,  I  take  oooasion  to 
state  that  this  and  the  previous  season  have  proved  exceptional,  from  the 
prevalence  of  a  severe  drouth  during  the  summer  of  1894,  followed  by 
inadequate  rainfall  during  the  autumn;  while  that  of  the  spring  of  1895 
was  also  comparatively  slight.  With  the  advent  of  growing  weather,  on 
May  6  and  7  copious  showers  occurred,  with  more  or  less  rain  during  the 
next  ten  days.  From  that  date  forward  only  very  rare  sprinkles  or  slight 
showers  occurred  prior  to  September  11,  while  even  this  and  subsequent 
rainfalls  have  been  scarcely  adequate  to  the  needs  of  vegetable  growth. 

Undo*  such  conditions  resort  has  been  had  to  the  frequent  stirring  of 
the  soiflby  the  free  use  of  the  cultivator.  This  has  proved  effective  for 
the  maintaining  of  a  very  satisfactory  growth  upon  trees  and  deep  rooting 
plants  generally,  excepting  those  recently  planted,  and  such  others  as 
were  carrying  heavy  crops  of  fruit.  In  such  cases,  resort  was  had  to 
watering,  which  was  done  by  opening  a  trench  about  the  tree,  to  receive 
the  water,  and  replacing  the  earth  after  the  absorption  of  the  water.  This 
proved  to* be  a  tedious  and  expensive  process,  since  it % was  necessary  to 
haul  the  water  from  Lake  Michigan,  the  village  water  works  not  being 
within  reach  and  the  capacity  inadequate. 

While  yet  dormant  the  entire  plantation  was  sprayed  with  a  solution  of 
two  pounds  of  copper  sulphate  in  50  gallons  of  water.  On  account  of  the 
early  starting  of  gooseberries  and  currants,  they  were  sprayed  on  March 
18.  On  April  1  to  10  the  same  was  applied  to  raspberries,  blackberries, 
strawberries,  grapes  and  tree  fruits  generally. 

Subsequent  sprayings  will  be  noticed  in  connection  with  the  several 
species  of  fruits. 

As  far  as  practicable  the  4 4 Bales  of  Pomology"  of  the  American  Porno- 
logical  Society,  and  the  National  Division  of  Pomologv,  are  applied  in 
the  correction  and  simplifying  of  the  names  of  fruits.  DU.nder(these  rules, 


4  MICHIGAN  EXPERIMENT  STATION. 

in  oases  in  which  the  suppression  of  a  redundant  or  objectionable  word, 
or  part  of  a  word,  in  the  name  of  a  fruit  would,  by  possibility,  occasion 
ambiguity,  such  word,  or  part  of  a  word,  is  temporarily  retained,  in 
brackets,  with  the  purpose  to  wholly  omit  the  same  when  (if  ever)  the 
suggested  change  shall  come  to  be  generally  recognized. 

Throughout  this  report,  the  weight  of  a  single  average  'specimen  of  a 
variety  of  fruit  is  given,  instead  of  its  size;  the  same  being  assumed  to  be 
the  more  accurate  indication  of  its  value  and,  at  the  same  time  more 
readily  arrived  at ;  the  thought  being  that  such  weight,  rather  than  size, 
may  ultimately  be  employed  as  the  medium  for  the  comparison  of  values 
between  varieties. 

The  several  classes  of  fruits  will  be  considered,  as  nearly  as  practicable 
in  the  order  of  their  maturity. 

STRAWBERRIES  (Fragaria). 

The  strawberry  plat  which  produced  its  first  crop  of  fruit  in  June,  1894, 
was  kept  in  good  condition,  and  again  fruited  in  1895.  A  record  of  such 
second  crop  was  kept,  as  usual,  and  compared  with  that  of  a  plat  produc- 
ing its  first  crop  at  the  same  time;  the  product  of  the  same  variety,  in 
each  plat,  appearing  in  parallel  columns.  The  two  plats  received  the 
same  treatment,  as  nearly  a  practicable,  there  being  of  each  variety  twelve 
plants,  in  hills  and  a  matted  row,  grown  from  twelve  original  plants,  in 
the  older  plat,  against  ten  plants  of  each  respectively  in  the  newer  plat 
It  will  also  be  noticed  that  many  vacancies  ooourred  in  the  reoord  of  the 
older  plat,  for  the  reason  that  many  newer  varieties,  which  appear  in  the 
newer  plat,  had  not  occurred  in  the  older  one;  while  a  few  varieties  in 
the  older  plat,  were  so  seriously  injured  by  drouth  or  winter  that  their 
reoord  is  omitted.  » 

Both, plats  were  sprayed  on  July  8th,  after  they  were  out  of  fruit,  with  a 
solution  of  three  ounces  of  copper  sulphate  in  fifty  gallons  of  water.  The 
plants  generally  have  been  almost  wholly  free  from  the  depredations  of 
either  insects  or  fungi. 

The  vigor  and  fruiting  capacity  of  the  plants,  in  both  plats,  wu  doubt- 
less injuriously  afiFeoted  by  the  drouth  of  last  season,  the  older  pat  prob- 
ably the  most  seriously.  Following  this  came  the  drouth  of  the  past 
spring  and  summer,  which  became  serious  at  so  early  a  date  as  to  essen- 
tially affect  both  the  quantity  and  quality  of  the  current  crop  of  fruit. 
As  a  necessary  consequence,  several  varieties,  especially  in  the  older  plat, 
showed  more  or  less  deficiency  in  the  stand  of  plants,  as  well  as  in  the 
show  of  fruit.  For  such  reason,  several  varieties  oontained  in  the  older 
plat  are  omitted  in  the  tabulation. 

The  weight  of  a  specimen  in  ounces  or  fractions  of  an  ounce,  is  given 
instead  of  size,  as  more  accurately  expressing  aotual  value,  while  vigor  of 
plant  is  expressed  upon  the  scale  of  1  to  10,  graded  from  one  downward. 
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FRUITS  AT  SOUTH  HAVEN. 
TABULATION  OP  8TBAWBEBBIB3  PROM  ONE  AND  TWO  YBAB  PLATS. 
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Oanoea. 


lft  year. 


2d  year. 


0 

S3 


I 
I 


Aooomae  

Afton  , 

AllenS  

Allen  6  

Allen  13  

Aroma   

Anbnrn  

A  og  wick  

Australian' (Crim~ )'.'. 
Australian  (Ererbear.) 

Banqnet   

Barton  

Beauty  

Beebe  

Beaoher  

Beltt  

Beverly  

Rickle  , 

B  lynton  .......... 

Brandy  vine  

Brunette  

Bnbech  5  

Galifornian  

Cameron  2  

Cameron  6  

Cameron  IS  

Cameronian  

Chain  

Charlie.  

Cheyenne  

Clark  

Cleveland  

Columbia  

Coneensns.  

Copernieus  

Creeoent  

Cruee  

Cnrtie  15  

Ourtia  199  

Gyelone  

Daisy  

Man  Bitel  

Dayttn  

Early  Jack  

Bdgar  

Edward  (Pav.).... 

Bdith  

Edwards  

Enhance..  

Epping  

Eqninox  

E«t*lle  

fiar*ka-  

P«irmount  

FeiehtS  
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n  p 

P 
P 
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1893 
1892 
894 
894 
*94 

894 
1892 
1892 
1891 
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1891 
1892 
1891 
1894 

1892 
892 
894 
1891 
1893 


891 

1894 
894 

1894 
892 
898 
1*94 
1894 

1892 
888 
894 
J89S 
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1888 
1894 
1892 
1892 
1894 

1890 
1894 
1K92 
1894 
1890 

1891 
1894 
1891 
1890 
1*94 

1894 
1891 
1888 

xm 

1894 


May  2.. 

May  2.. 

May  8.. 

May  4.. 

May  1.. 

May  6.. 
May  6.. 
May  8.. 
April  SO. 
May  2.. 

April  29. 
May  2.. 
April  30. 
May  2.. 
May  9.. 

May  4.. 
May  8.. 
May  1.. 
April  29. 
April  29. 

May  2.. 
May  4.. 
May  2.. 
April  29. 
May  S 

May  6.. 

May  8.. 

May  2.. 

May  4.. 

May  8.. 

May  2.. 

May  2.. 

May  2.. 

May  8.. 

May  3.. 

May  3.. 
May  4.. 
May  2.. 
May  2.. 
April  29. 

April  29. 
May 
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May 
May 
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May  9.. 
May  7_. 
May  2.. 
May  4.. 

M*y  2.. 
May  6.. 
May  6.. 

SSI:: 


Jnne  10. 
Jaae  7. 
Jnoe  3. 
Jane  5. 
Jane  1. 

Jaie  10. 
Jnoe  8. 
Jaae  8. 
Jane  8. 
Jane  3. 

Jaae  3. 
Jaae  1. 
Jaae  1. 
Jane  5. 
Jane  12. 

Jaae  5. 

Jaae  5. 

Jone  5. 

Jaae  1. 

Jaae  1. 

Jaae  I. 
Jane  1. 
Jaae  10. 
Jaae  1. 
Jaae  10. 

Jaae  10. 
Jaae  7. 
Jaae  7. 
Jaae  6. 
Jaae  7. 

Jane  1. 
Jaae  8. 
Jaae  5. 
Jaae  10. 
Jane  10. 

Jnne  1. 

Jaae  7. 

Jane  1. 

Jaae  1. 

Jane  1. 

Jaae  1. 
Jaae  3. 
Jaae  1. 
Jaae  1. 
Jaae  10. 

Jaae  12. 
Jaae  17. 
Jaae  12 
Jaae  10. 
Jaae  7. 

Jaae  17. 
Jaae  14. 
Jaae  10. 
Jaae  2. 
Jaae  8. 


Jaae  29. 
Jaae  29. 
Jaa*  17. 
Jane  21. 
Jaae  17. 

Jane  26. 
Jaae  19. 
Jaae  24. 
Jaae  8. 
Jaae  21. 

Jaae  21. 
Jane  26 
Jaae  24. 
Jaae  24. 
Jaae  24. 

Jaae  26 
Jaae  26. 
Jaae  24. 
Jaae  14. 
Jaae  24. 

Jaae  17. 
Jane  26 
Jaae  26. 
Jaae  24. 
Jaae  24. 

Jane  30. 
Jaae  26. 
Jane  26. 
Jaae  26. 
Jaae  80. 

Jaae  26. 
Jaae  19. 
Jaae  26. 
Jaae  26. 
Jaae  26. 

Jaae  21. 
Jaae  24. 
Jaae  26. 
Jaae  26. 
Jaae  24. 

Jaae  17. 
Jaae  29. 
Jaae  21. 
Jaae  19. 
Jaae  17. 

Jaae  29. 
Jaae  26 
Jaae  29. 
Jaan  29. 
Jaae  26. 

Jane  27. 
Jaae  26. 
Jaae  24. 
Jaae  26. 
Jane  21. 
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r» 

14* 
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1 

18 
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22 
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8 
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9 
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14* 
14* 

6* 
8* 
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37 

89 
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20 
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7* 
20 
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19 

28* 
14 
8* 
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11 
16 
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15 
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20 
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Fetch  1 8  

Fir   

Floreooe  ...  .. 

GiMuLid. 

Greenville  

Bairo<  n  

Hat  tie  

HererJand  

Hermits  

Hi  r  man   

Hoard  

Hnjyoke  

Hugo  

Huntsman  

Hyelop  

l«  wa  ...  

J.  8  4  

J8.r  

Kaneaa  -  

Katie  

Klirkiia  

Koitnth  

Laoroeae  
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Lehigh  

Leroy  

Leviathan  

Lincoln  

LittJe  28  
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Oregon  
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Pacific  
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n  p 
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p 
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n  p 
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b 
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b 
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P 

1894 
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1891 

p 

1894 

b 

18*4 

b 

18W 

P 

1889 

b 

1890 

b 

1891 

b 

im 

b 

P 

1890 

1894 
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1894 

g 

1898 

P 

1894 

1891 
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1894 

b 

1894 

P 

1894 

P 

1890 

May  4.. 
May  8. 
May  8. 
May  8.. 
May  8. 

May  4. 

April  29 
Mey  4.. 
April  29. 
April  29. 

May  8.. 

May  2 

Mey  2.. 

May  2.. 

May  8.. 

April  29. 
April  k9 
May  2. 
May  8_ 
May  8. 

May  8. 
Mey  4 

Airil  SO. 
May  6. 

April  29. 

April  29 
April  29. 
Ma j  6.. 
April  19 
May  4.. 

May  8.. 
Mey  2. 
April  80 
May  8. 
Mey  1. 

May  6. 
May  «. 
April  SO 
May  1.. 
May  4.. 

May  8. 
Mi>y  2. 
May  0.. 
May  6. 
May  6. 

May  7_. 
May  8.. 
Mey  4. 
May  6. 
May  8. 

May  I.. 

May  4.. 

May  6.. 

May  4.. 

May  1.. 


June  5. 

Jone  8. 

Jane  1. 

June  8. 

Jane  8. 

Jnne  8. 
Jane  1. 
Jote  6. 
J  one  1. 
June  8. 

Jnne  7. 
J  one  5. 
Jooe  7. 
Jnne  5. 
Jnne  5. 

Jooe  5. 

Jooe  7. 

Jnne  6. 

Jooe  ft 

Jnne  8. 

Jooe  8. 
Jooe  12. 
Jooe  1. 
Jnne  10. 
Joxe  1. 

Jnne  1. 
June  1. 
Jone  1. 
J  one  8. 
Jnne  12. 

Jone  5. 
Jone  1. 
Jooe  1. 
Jooe  12. 
Jnne  1. 

Jone  11. 
Jooe  11. 
Jone  1. 
Jooe  8 
June  5 

Jone  12. 
Jooe  7. 
Jooe  12. 
Jooe  14. 
Jooe  12. 

Jooe  8. 
Jose  12. 
Jooe  10. 
Jooe  10. 
Jane  8. 

Jooe  5. 
Jooe  7. 
Jooe  10. 
Jooe  5. 
Jooe  ft. 


Jone  29. 
Jooe  24 
Jooe  26. 
Jooe  21. 
Jone  24. 

Jone  28 
Jaiett. 
Jone  26, 
Jone  26. 
Jnne  24. 

June  24 
Jooe  21. 
Jone  26. 
Jooe  29. 
Jnne  24. 

Jone  19. 
Jone  17. 
Jooe  26. 
Jnne  26. 
Jnne  24. 

Jane  21 
Jone  24 
Jone  24 
Jone  16. 
Jnne  21. 

Jone 19. 
Jnoe  26. 
June  20. 
Joce*9 
Jone  24. 

Jooe  24. 
Jane  24. 
Jooe  24. 
Jone  19 
Jone  19 

Jooe  19. 
Jooe  24. 
Jooe  21. 
Jooe  21. 
Jane  21. 

Jone  24. 
Jone  24. 
Jooe  29. 
Jooe  29. 
Jone  16. 

Jooe  26. 
Jooe  26. 
Jnoe  20. 
Jone  19. 
Jane  24 

Jane  J6_ 
Jooe  24 
Jooe  21 
Jone  <6. 
Jane  16. 


Oaneeo. 


let  year. 


19* 

'S* 
17 

»* 
17 

48 
14* 

M* 

44* 

It* 

81* 
14 
24 
8 
18 

12 
4* 
81* 
15 
86 

11* 

il* 

8 
28 

87* 
18 

£* 

9*' 

21 
87 
42 
8* 
14* 

8 

U* 
20* 

ii 

ft 

69* 
6 
ft 

26 
8* 
0* 
8* 

17 

S* 

4 

47 


I 


2d  year. 


J 

W 


88 

7 
21 
40 

Si* 

86 

21* 

19* 

14* 
16 

n* 

81* 
18 

11 
50 

11 
7 
lft 
10 


9* 
11* 
28* 
4  * 

ft 

11 

17* 
19 
8 
14* 

8 
ft 

IB* 

12 

It* 

8 

17* 
26 
12* 
8* 

22* 

8 

9 
24 
11 

10 
6* 
** 

81 

22 


44* 


72 
40 


86 

21 

»* 


It* 


67" 
48 
90 

61* 

60 


88* 


61* 
22 
16 
88 


99* 


114* 

22* 
21 

126* 


41* 


81* 

1»* 
81* 

'»* 
87* 


7ft* 
1<* 
46* 


44 
48' 


81 


Digitized  by 


Google 


FRUITS  AT  SOUTH  HAVEN. 
STRAWBERRIES— Cohtinued. 


7 


u 


oft 


Sex. 


np 

P 
p 

b 
b 
b 
b 
P 

b 
b 
P 

V 
S 

b 


18* 
1884 
1894 
1894 
1894 

189* 
1894 

mi 

1890 
1*90 

1894 
1898 
1890 
1*94 
1890 

1890 
18*9 

mi 

1*9* 
1694 

1804 
1894 
1894 
1894 
1892 

1890 
1898 
1*94 
1893 
1892 

1892 
1894 
1891 
1894 
lb9t 

1894 
1*94 
1894 
1894 
1878 

1890 
1*92 
1892 
1*76 
1*90 
1891 


May  2.. 

May  8.. 

May  4.. 

May  1.. 

May  7_. 

May  8.. 
April*". 
April  29 
May  7.. 
May  4. 

May  6.. 
May  0.. 
May  1.. 
May  1.. 
April  10. 

May 

May  8.. 
May.  6 
April  29 
May  6. 

April  10. 
May  2.. 
April  80. 
May  2. 
April  *9. 

May  2.. 

May  1.. 

May  8.. 

May  1.. 

May  1.. 

May  1.. 

May  3.. 

May  3.. 

May  1.. 

May  6.. 

May  7.. 
May  2.. 
May  8.. 
April  80. 

May  2. 

May  8.. 
May  8 

April  29 
April  29. 
May  9.. 


Jane  5. 
Jane  7. 
Jqd6  8. 
J  ait  a  1. 
June  12. 

Jane  8. 
Jane  7. 
Jane  1. 
Jane  12. 
Jane  14. 

Jane  6. 
Jane  5. 
Jane  8. 
Jane  7. 
Jane  1. 

Jane  ft. 
Jane  5. 
Jane  14. 
Jane  1. 
Jane  12. 


Jane 
Jane 
Jane 
Jane 
Jane 

Jane 
Jane 
Jane 
Jane 
Jane 

Jane  1. 
Jan*  8. 
Jane  8. 
Jaoe  12. 
Jane  12. 

Jane  5. 
Jane  ft. 
Jaoe  11 
Jane  8. 
Jane  8. 

Jane  8. 
Jaoe  10 
Jaoe  7. 
Jaue  1. 
Jane  1. 
Jaae  ft. 


Jane  24. 
Jane  29. 
Jane  20. 
Jane  29. 
Jane  24. 

Jane  29. 
Jane  26. 
Jaoe  14. 
Jane  29. 
Jaae  29. 

Jaoe  26. 
Jaoe  20. 
Jaoe  17. 
Jane  24. 
Jane  24. 

Jane  24. 
Jaoe  26. 
Jaoe  24. 
Jane  26. 
Jane  29. 

Jane  29. 
Jaoe  17. 
Jaoe  19. 
Jane  29. 
Jane  24. 

Jaae  29. 
Jane  24. 
Jane  26. 
Jane  21. 
Jane  24. 

Jane  24. 
Jaoe  26. 
Jane  19. 
Jaoelfl. 
Jane  29. 

Jane  24. 
Jaoe  24. 
Jone  21. 
Jaoe  26. 
Jane  26. 

'Jane  26. 
Jaoe  26. 
Jaoe  29. 
Jaoe  24. 
Jaoe  21. 
Jane  29. 


Oancea. 


let  j 


22* 

82 

12* 

21 

22 

10 
12* 

88 

24 
14* 

if* 
85 

UK 

23 

14 

29* 

8 

17* 
14* 
2B* 
81* 
24 

88* 

30 
9* 
8* 

14* 

82 
29 
42 
28 

29 

5* 
V8 
H»* 
19* 
19* 

28* 

80* 

26* 

16 

27* 

18 


18* 
29* 
8 

20* 
13 

22 

17* 
27* 
4* 
IB 

W* 

18* 

24* 

11 

80* 


2d3 


81* 

'29* 


60 


20* 
«* 


IB*  24* 

■  :;  us* 

6! 


42* 

B4 
16* 


16 
14* 


16 


47* 

17* 

42 
49* 


i 

i 


i 

3 


a 

i 


81* 
86" 


79* 

B7* 
67* 

*2B* 

i08* 

42 
126 
89* 


68* 

8* 


.3 


* 
* 

3 


* 
* 

1 

A 

1-5 


81* 


28* 


86 

54 
77 
B7 
97 

109* 


* 
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8  MICHIGAN  EXPERIMENT  STATION. 

Notices  are  appended  of  a  few  varieties  whioh  have  shown  the  highest 
productiveness  daring  the  past  unusually  unfavorable  season;  although  it 
may  reasonably  be  inferred  that,  owing  to  suoh  exceptional  conditions, 
and  possibly,  also,  to  peouliarities  of  soil  or  environment,  suoh  results 
may  not  properly  express  the  real  relative  values  of  the  varieties  noticed, 
and  their  ultimate  status  as  compared  with  many  others  under  trial  along 
with  them. 

The  varieties  are  notioed  in  the  order  of  their  productiveness  daring 
the  past  season,  and  the  weights  of  single  berries  are  of  those  of  each 
orop,  whioh  doubtless  may  be  assumed  to  be  rather  below  than  above  the 
average  of  ordinary  seasons. 

Early  Jack,  bisexual,  was  received  from  Kansas  and  planted  in  the 
spring  of  1894  So  far  the  plant  manifests  great  vigor  and  hardiness;  in 
weight  of  berry  it  ranks  very  high,  many  specimens  weighing  an  ounoe 
eaoh ;  firmness  about  six,  upon  the  scale  running  from  one  downward  to 
ten;  quality  four;  total  product  from  the  twenty  plants,  112  oances. 

Lincoln,  pistillate,  was  reoeived  from  Delaware  and  planted  in  1892. 
In  vigor  and  hardiness  it  ranks  one;  firmness  and  qaality,  eaoh  five; 
weight  of  berry,  half  an  ounoe;  total  yield,  108  ounces.  This  is  appar- 
ently distinot  from  the  Lincoln  (a  very  early  berry)  of  some  fifteen  to 
twenty  years  since. 

Greenville,  pistillate,  was  reoeived  from  Ohio  in  1891.  It  possesses 
superior  vigor  and  hardiness;  firmness,  two;  quality,  five;  weight  of 
berry,  half  an  ounoe;  total  produot,  93  ounces.  It  is  worthy  of  extensive 
trial  as  a  market  berry. 

Kansas,  bisexual,  was  reoeived  from  the  state  of  that  name  and  planted 
in  1894.  So  far  it  ranks  one  in  vigor  and  hardiness;  in  firmness,  five;  in 
quality,  as  high  as  three;  weight  of  berry,  half  an  ounoe;  total  product, 
86  ounoes. 

Hattie,  pistillate,  was  reoeived  from  J.  H.  Haynes,  Delphi,  Ind.,  in 
1892.  In  vigor  and  hardiness  it  ranks  two;  firmness,  four*  quality,  five; 
weight  of  a  single  berry,  one-third  of  an  ounoe;  total  product,  86  ounoes. 
Relatively  it  has  proved  more  prodaotive  this  season  than  usual. 

Sadie,  pistillate,  was  reoeived  from  Ohio  in  1890.  In  vigor  it  ranks 
three;  in  hardiness,  two;  firmness,  four;  quality,  six;  weight  of  berry, 
one-third  of  an  ounoe;  total  product,  85  ounoes.  During  this  season  of 
exoessive  drouth  this  variety  appears  to  have  proved  relatively  more  suc- 
cessful than  in  more  favorable  seasons. 

Haverland,  pistillate,  was  reoeived  from  New  Jersey  as  early  as  1887. 
It  has  slowly  but  steadily  won  its  way  to  a  somewhat  prominent  position 
as  a  market  variety,  and  at  the  same  time,  as  an  excellent  variety  for  the 
home  plantation.  In  vigor  it  ranks  as  low  as  four;  hardiness,  two;  firm- 
ness, three;  quality,  two;  weight  of  berry,  half  an  ounoe;  total  prod  act, 
76  ounoes. 

Beauty,  bisexual,  reoeived,  in  1892,  from  Michigan  Agricultural  Col- 
lege. Vigor,  three;  hardiness,  one;  firmness,  five;  quality,  three;  weight 
of  berry,  half  an  ounoe;  total  produot,  76  ounoes. 

Swindle,  pistillate,  was  reoeived  from  G.  H.  &.  J.  H.  Hale,  So.  Glas- 
tonbury, Conn.,  in  1892.  Vigor,  four;  hardiness,  one;  firmness,  three; 
quality,  six;  weight  of  berry,  one-third  of  an  ounoe;  total  #  prod  not,  76 
ounoes.  This  forbidding  name  was  apparently  bestowed  with  the  hope 
that  the  variety  might  be  kicked  into  notoriety  as  a  oonsequenoe. 
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FRUITS  AT  SOUTH  HAVEN.  » 

Oharlie,  pistillate,  was  reoeived  from  Virginia  in  1894.  Vigor  and 
hardiness  rank,  one;  firmness,  three;  quality,  foar;  weight  of  berry,  one- 
third  of  an  onnoe;  total  product,  75  ounces. 

Gipsy,  pistillate,  was  reoeived  from  Michigan  Agricultural  College  in 
1894  Vigor  and  hardiness  each  three;  firmness,  foar;  quality,  five; 
weight  of  berry,  half  an  ounce;  total  product,  75  ounces.  A  variety 
nnder  this  name  was  tested  here  many  years  since.  The  present  one  is 
apparently  distinct— the  plant  being  more  vigorous. 

Splendid,  bisexual,  was  received  from  Illinois  in  1893.  Vigor  and 
hardiness  each  one;  firmness,  three;  quality,  one;  weight  of  berry,  one 
ounce;  total  product,  75  ounces. 

Mary,  Marshall,  and  several  others  were  planted  either  in  late  spring  or 
in  summer;  for  whioh  .reason  the  tabulation  does  not  id  such  oases  prop- 
erly express  their  relative  oharaoter  so  far  as  productiveness  is  concerned. 

RASPBERRIES  (Rubun). 

For  several  years  past,  the  plat  of  raspberries  (including  blackberries, 
whioh  alternate  with  them),  has  been  in  an  unsatisfactory  condition,  such 
as  could  only  be  effectually  remedied  by  replanting  in  other  ground. 
This  was  aooordingly  done  last  spring,  as  far  as  plants  were  available  for 
the  purpose.  The  remaining  vaoanoies  will,  in  most  oases,  be  filled  dur- 
ing the  present  autumn  or  next  spring,  with  plants  propagated  for  the 
purpose  upon  the  premises,  exoept  in  the  case  of  varieties  too  rare  or 
reoent  for  the  purpose.    Of  small  fruits,  ten  plants  constitute  a  set. 

The  foliage  of  many  varieties  of  raspberries,  especially  those  of  Idceus 
and  atrigosus  parentage,  is  frequently  attacked  by  a  fungus,  whioh  is  con- 
fined to  the  lower  surface  of  the  leaf,  seriously  affecting  its  capacity  to  aid 
the  growth  of  the  plant  and  the  size  and  quality  of  the  fruit.  This  season 
has  not  proved  an  exoeption;  though  the  attack  may  have  been  slightly 
less  severe  than  usual.  A  few  varieties  of  atrigosus  parentage,  such  as 
Outhbert,  Golden  Qaeen,  and  perhaps  a  few  others,  appear  to  be,  in  a 
measure,  exempt  from  this  malady,  as  in  the  oase  with  the  varieties  of 
occidentalis.  The  spray  of  oopper  sulphate,  so  generally  effective  against 
fungi,  appears  to  be  ineffective  in  this  oase;  possibly  for  the  reason  that, 
as  usually  applied,  it  rarely  reaches  the  under  surface  of  the  foliage, 
where  only  this  parasite  occurs.  Another  season's  experiments  are 
needful  to  solve  this  doubt. 

Anthraonose  continues  to  manifest  itself  mainly  upon  the  blaokoaps; 
although,  with  the  free  use  of  the  spray  of  oopper  sulphate,  its  depreda- 
tions have  not  proved  very  serious.  Most  of  the  suokering  varieties  have, 
thus  far,  escaped  the  malady  in  whole  or  in  part. 

The  only  inseots  which  have,been  at  all  troublesome  this  season  are  the 
leaf  miners*  whioh,  apparently,  are  merely  estrays  from  the  adjacent 
blaokberries.  ^ 

The  general  spraying  given  raspberries  in  oommon  with  the  entire 
plantation  in  March,  was  repeated  upon  raspberries  on  April  27  with  one 
pound  of  oopper  sulphate  dissolved  in  250  gallons  of  water. 

On  May  3  raspberries  were  sprayed  for  anthraonose,  using  Bordeaux 
mixture  of  the  usual  strength. 

On  June*  21  repeated  the  spray  for  anthraonose,  with  a  solution  of  one 
and  a  half  ounces  of  oopper  sulphate  in  fifty  gallons  of  water 
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Id  tbe  following  tables  tbe  weight  of  a  specimen  in  ounoes  or  fractions 
of  an  ounce,  is  given  instead  of  size,  as  a  more  accurate  indication  of  tbe 
relative  value;  while  tbeir  productiveness  is  estimated  upon  tbe  scale, 
running  from  1  to  10;  1  representing  the  highest  degree  of  productiveness. 

RASPBERRIES  (Banns). 


American  Rrerbearing. 

Brandywine  

Cardinal  

Caiman   

Caroline  

Centennial  

Champlain  .  

Chorch  , 

Conrath  , 

Cromwell  

Cnthbert  

DoolitUe  , 

Burner*  

Early  King..  

Bmmett  

Bareka  ,  , 

Karneworth  

Gladstone  

Golden  Queen..  , 

Green  (New)..-.  

Gregg  , 

Haneell  

Heretina  

Hilborn  

Idaho  

Indiana  

J  bneton   

Kinase   . 

Kenyon   

London  ......  

Lovett    

Marlboro  

Miller  

Mills  15  

Mnsklngnm  

Nemaha   

Ohio  

Older  

Palmer  

Progreaa  

Re  eder   

Reliance...  

Bhuffer  

Smith  Giant  -  

Smith  Prolific  

8onheaan   

Baperlaure  .  .... 

Thorn  peon  .  

Thwack  

Turner   

Trier— .......... 

Winona   

Wregg  


Species. 


Occidec  telle  

Btrigoene  

Negleotne  

Oocidenteili  

Neglectoe  

Occidental!*  .... 

Btrigoene  

Btrigotns  

Oecidentalis  .  

Occidantalie  

O^identaWIZZZ 

Oooidentalie  .  

Brrlgoens  

Btrigoene  

Oecidentalis .... 
Oocidentaiis .... 

Bbigosue  . 

Btrigoene  — 

Occidenialia  

Oecidentalis  

Btrigoene  

ldfl&oe  

Oooidentalie .  

Oecidentalis  

Oecidentalis  

Oocidentaiis  

Oecidentalis  

Btrigotns  

Btrigoene  

Oecidentalis  

Btrigoene  

H'rig'sns  

Oecidentalis  

Btrigoene  

Oooidentalie  .  

Occidec  talis  

Ocoidenialie  

Oecidentalis  

Occideutolls  

Btrigoene  

Stiigotni...  

Neglectos ... _  

Occifi  entails  

Oecidentalis  

Oocidentaiis  

Btrigoene  

Btrigoene..  

Btrigoene  

Btrigoene  

Oecidentalis  

Oooidentalie  

Oecidentalis  


1888 

1888 
1890 
1890 
1*88 

1888 
189ft 
18»4 
1898 
1888 

1888 
1888 
1885 
1*94 
181ft 

1896 
1881 
1*8 
1*88 
188ft 

J888 
1888 
1888 
1888 
1880 

18*8 
1888 
1802 
it  9% 
1898 

1S91 
1888 
1*9) 
189ft 
1898 

1888 
16>8 
1898 
1*90 
189U 

1FF8 
1888 
1888 
1894 
lfc9J 

1888 
1895 
lr9U 
1895 
1888 


1895 
189ft 


May  88. 
May  81. 
May  29. 
May  84. 
May  80. 

May  28. 

May  81. 
May  80. 
May  28. 

May  81. 
May  24 
May  29. 
May  81. 


May  80. 
May  10. 
May  II 


May  81. 
May  80. 
Mey  81. 
May  80. 
May  29. 

May  80. 
Mey  80. 
May  SO 


May  29 
May  80. 


June  8. 

May  80. 
Mey  29. 
May  28. 
May  24. 
May  29. 

May  81. 
May  81. 
Mey  81. 
May  29. 
May  80. 

May  28. 

May  80. 
Mey  81. 
Joue  8. 

May  28. 
May  89. 


Jane  29. 
Jaly  ft. 
June  26. 
Jnne  24. 
Jane  28. 

Jnne  2ft. 

Jnne  28 
Jnne  28. 
Jnne  IS. 

JoJy  ft. 
Jnne  26. 
Jnne  24. 
Jnne  28. 


Jnne  86. 
Jnne  *6. 
Jnne  29. 


July  8. 
Jaoe  20. 
Jnne  *. 
Jnly  6. 
July  1. 

Jnne  26. 
Jnne  29. 
Jnne  88. 


Jnly  1. 
June  26. 


Jnne  28. 


Jnne  26. 
Jnne  8. 
Jane  26. 
Jnne  28. 

Jane  26. 
Jnne  26. 
Jaoe  28. 
Jnne  19. 
Jnne  29. 

Jnne  2ft. 

Jnne  81. 
Jane  28. 
Jnly  1. 

Jnne  2ft. 
Jnne  86. 


1 
3 


Jnly  29. 
Ang.  14. 
Ang.  6. 
Jnly  19. 
Jajy  10. 

Jnly  10. 

Jaly  10. 
Jaly  10. 
Ang.  7. 

An*.  7. 

Ang.  7. 

Ang.  8. 

Ang.  7. 


Ang.  8. 
Ang.  8. 
Ang.  10. 


Ang.  7. 
Ang.  10. 
Ang.  6. 
Ang.  6. 
Ang.  19. 

Ang.  7. 
Ang.  7. 
Ang.  7. 


Jnly  29. 
Ang.  7. 


Jnly  29. 
Jnly  Xft. 
Jnly  91. 
Jnly  28. 

Ann*,  ft. 
Ang.  10. 
Ang.  6. 
Ang.  7 
Jnly  17. 

Jnly  19. 

Ang.  ft 
Ang.  ft. 
Ang.  10. 

Jaly  19. 
Jaly  81. 
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Special  notices  are  appended  of  a  few  comparatively  recent  varieties,  as 
well  as  of  several  older  ones;  some  of  tbem  as  worlby  of  increased  atten- 
tion by  planters,  while  others  are  apparently  unworthy. 

American  Everbearing  black  cap  has  beta  on  trial  here,  for  two  years 
only.  Thus  far  it  has  shown  no  everbearing  tendenoy,  nor  does  it  other- 
wise give  promise  of  valuable  qualities. 

Cardinal  was  received  from  Kansas,  and  has  been  notioed  in  previous 
reports  as  Oreisa  (the  name  of  the  introducer).  It  is  intermediate,  possi- 
bly a  hybrid,  between  slrigosus  and  occidenfalis.  It  roots  somewhat 
reluctantly,  from  both  suckers  and  tips.  It  is  hardy  and  fairly  productive 
of  more  than  medium  sized  fruit,  though  scarcely  prolific  enough  to  prove 
satisfactory  as  a  market  variety. 

Cbamplain  was  only  planted  last  spring  and  has  barely  shown  a  few 
imperfect  specimens  from  the  appearance  of  whioh,  as  well  as  from  the 
babit  of  tbe  plant,  it  is  apparently  identical  with  a  variety  grown  here 
several  years  since  and  condemned  as  unworthy. 

Church  (Royal),  a  native  of  Ohio,  was  received  in  1892.  Although  put 
forth  with  a  4 4 flourish  of  trumpets,"  it  has  not  developed  qualities  such 
as  would  warrant  a  recommendation  for  extensive  planting. 

Conratb,  a  Michigan,  occidUnlalis  seedling,  has  already  won  more  or 
less  reputation  as  a  profitable  early  market  variety,  comparing  very  favor- 
ably with  others  of  its  season,  both  as  respects  plant  and  fruit. 

Cromwell,  a  Connecticut  seedling,  is  much  like  tbe  preceding  in  season, 
as  well  is  in  general  character,  though  scarcely  its  equal  in  size  of  fruit 

Early  King  is  apparently  a  variety  of  slngotus,  possessing  tbe  vigor 
and  hardiness  of  that  species.  So  far  it  is  productive  of  fruit  of  fine  size 
and  good  quality. 

Farnsworth  was  received  from  Ohio  in  1891.  It  possesses  valuable 
characteristics  as  a  market  blaokoap,  and  is  well  worthy  of  trial  for  that 
purpose. 

Gladstone,  though  bearing  an  honored  name,  has  proved  to  be  a  disap- 
pointment. Tbe  fruit  is  far  from  attractive,  in  either  appearance  or 
quality.    Tbe  young  canes  produce  an  autumn  crop  of  fruit;  a  large  pro- 

Krtion  of  which,  however,  in  this  climate,  is  usually  ruined  by  frost 
fore  maturity. 

Palmer  is  vigorous  and  productive.  In  weight  of  berry  it  is  fully 
medium,  while  its  bright  color  and  good  flavor  render  it  very  desirable 
for  either  family  or  market.    It  is  early,  though  not  the  earliest. 

Beeder  (formerly  Beder,  by  an  error  of  tbe  introducer),  is  still  one  of 
the  most  excellent  red  raspberries.  So  far  as  weight  of  berry,  bright 
color  and  fine  flavor  are  concerned,  only  needing  greater  vigor  and  pro- 
ductiveness to  adapt  it  to  commercial  purposes. 

Thwack  was  reoeived  last  spring.  It  is  an  old  variety,  whioh  was  tested 
bere  ten  or  twelve  vears  since,  and  although  large,  hardy,  vigorous,  pro- 
ductive and  a  good  handler,  it  proved  so  utterlv  deficient  in  quality  that 
it  was  dropped.    It  is  yet  occasionally  planted  for  market. 

BLACKBERRIES  (Rubus  villosus). 

1  Tbe  stand  of  blackerries  having  been  for  several  years  in  a  very  unsatis- 
factory condition,  a  new  plat  was  planted  last  spring,  whioh  when  well 
grown  is  intended  to  supersede  tbe  former  one. 

Blackberries  having  been  sprayed  on  April  1,  together  with  the  entire 
plantation,  were  again  treated  on  April  21  with  a  weaker  solution,  oon- 
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dieting  of  one  pcund  of  oopper  sulphate  in  250  gallons  of  water,  to  prevent 
anthraonose. 

On  May  23,  anthraonose  beginning  to  appear  upon  the  young  canes,  the 
plat  was  treated  with  a  spray  of  Bordeaux  mixture,  oonsisting  of  four 
pounds  of  oopper  sulphate  and  nine  pounds  of  stone  lime  (that  quantity 
proving  necessary  under  the-prussiate  of  potash  test)  in  forty  gallons  of 
water. 

On  June  21  repeated  the  spray  for  anthraonose,  using  one  and  one-half  1 
ounoes  of  oopper  sulphate  dissolved  in  fifty  gallons  of  water. 

The  only  notable  insect  whioh  has  depredated  upon  the  blaokberry  dur- 
ing the  season  is  the  leaf  miner,  Tischeria  malifoliella,  Clemens,  whioh 
has  proven  increasingly  troublesome  for  several  years,  and  has  this  season 
become  so  numerous  as  to  nearly  or  quite  ruin  a  very  large  percentage  of 
the  foliage.  So  serious  had  the  injury  beoome  that  some  means  of  pre- 
venting or  exterminating  it  seemed  indispensable. 

Saunders,  in  "Insects  Injurious  to  Fruits,"  at  pages  114  and  115, 
notices  the  apple  leaf  miner  tya  also  attacking  the  foliage  of  the  blaok- 
berry, this  being  assumed  to  be  the  insect  in  question,  although  this  may 
be  doubted  since  be  does  not  accurately  desoribe  its  habits  as  observed 
here,  adding,  moreover,  "It  has  never  been  known  to  do  any  material 
injury." 

Finding  it  indispensable  that  a  remedy  be  applied,  and  observing  that 
the  larvae  were  protected  by  the  upper  and  lower  tissues  of  the  leaf 
between  whioh  they  operate,  it  was  obvious  that  no  poisonous  spray,  »  i 

whether  oaustio  or  otherwise,  could  effeotuallv  reach  them.  As  a  dernier 
resort,  in  view  of  this  dilemma,  the  infected  leaves  were  removed  and 
burned,  while  the  larvae  were  yet  at  their  work.  Later  a  few  leaves  were 
again  attacked.    These  were  treated  in  the  same  manner. 

The  result  of  suoh  treatment  oan  only  beoome  manifest  when  it  can  be 
observed  through  its  intluenoe  upon  the  growth  of  the  coming  year. 
Quite  possibly  a  better  knowledge  of  the  life  habits  of  the  insect  in  ite 
transformations  might  point  to  a  more  effective  or  economical  method  of 
attacking  it. 
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BLACKBEBRIK8  (Butnu  vilkmu). 


i 

J 

Name. 

Planted. 

First  bloom. 

i 

First  picking. 

ft 
9 

3 

at 
1 

&  m 
o  X 

"61 

■3 

T 

Is 
Ss 

1 

t 

I© 

8 

V 
•84 
11 

1 

Aneieot  Briton  

1888 

May  25. 

Jnly  12. 

Aag.  1. 

1-5 

2 

f 

lkftfi 
Iroo 

nay  zb. 

T_l_  «tt 

joiy  is. 

Sept.  10. 

1-8 

7 

a 

B'tOIDB.    .   .    .  __. 

1888 

Hay  81. 

Jnly  12. 

Sept.  14. 

1-6 

4 

4 

Child*   

1801 

5 

Rarly  Clatter  

1888 

June  1. 

Jnly  11. 

Ann.  16. 

1.8 

3 

f 

Sex' y  Harvest  

1888 

June  1. 

Jnly  8. 

Aag.  26. 

1-0 

2 

7 

loau 

June  l. 

«iniy  o. 

Aag.  5. 

1-7 

8 

8 

1801 

Jane  1. 

Jnly  13. 

Aag.  31. 

1-5 

4 

• 

Bldorado  

1803 

May  10. 

Jaly  18. 

Ang.  14. 

1-7 

4 

10 

Brie  

1888 

Jane  6. 

July  10. 

Ang.  1. 

14 

6 

11 

Frnitland  

1808 

June  6. 

Jaly  11. 

Ang.  14. 

1-8 

5 

IS 

Kittatinny  

1888 

Jane  1. 

Ja.y  10. 

Sept.  14 

1*6 

8 

It 

Knox   

1888 

May  11. 

Jaly  11. 

Sept.  16. 

1*6 

1 

u 

18*8 

Jane  1. 

Jaly  16. 

Sept.  14. 

1-6 

3 

tt 

1801 

May  80. 

Jaly  16. 

Aag.  24. 

1-0 

5 

1* 

1804 

17 

1888 

Jane  1. 

Jaly  11. 

Ang.  81. 

1-5 

5 

18 

Nevada  

1888 

May  81. 

Jaly  15. 

Sept.  12. 

1-5 

4 

19 

Obmer  

1802 

Jane  6. 

Jaly  17. 

Aug.  21. 

1*6 

8 

SO 

1802 

May  11. 

Jaly  25. 

Sept.  14. 

11 

1801 

IS 

8ujder  

18b8 

May  28. 

Jaly  18. 

Sept.  7. 

1-10 

1 

» 

Stone  

1890 

May  30. 

Jaly  10. 

Aag.  16. 

1-10 

5 

M 

Taylor.   ...  

1888 

May  81. 

Jaly  17. 

Sept.  15. 

Hi 

1 

SI 

1800 

May  81. 

Jaly  18. 

Aag.  21. 

1-5 

5 

» 

Waehnsett  

1800 

May  20. 

Jaly  11. 

Aag.  7. 

M6 

3 

17 

Wallace  

1888 

Msy  20 

Jaly  16. 

Sept.  12. 

1-8 

3 

18 

1*88 

May  11. 

Jaly  15. 

Aag.  14. 

1-8 

4 

10 

Wilson  

1888 

May  10. 

Jaly  18. 

Aag.  26. 

14 

5 

10 

Wilson  Jr  

1888 

May  31. 

Jaly  11. 

Aag.  26. 

1-5 

5 

Ancient  Briton  and  Western  Triumph  are  both  vigorous  and  hardy, 
though  small  and  inclined  to  overbear.*  The  former  is  popular  at  the 
west,  as  a  market  variety.  Both  require  superior  cultivation  and  close 
pruning  to  maintain  an  acceptable  size  for  market. 

Bonanza,  Early  Cluster  and  Nevada  have  given  better  results  this  year 
than  usual.  Childs,  thus  far  has  given  little  indication  of  value.  Hav- 
ing been  transplanted  last  spring,  it  has  not  yet  shown  fruit. 

Early  Harvest  was  badly  injured  by  cold  last  winter.  It  must  have 
winter  protection  to  succeed  even  in  our  lake  shore  climate. 

Early  King  and  Early  Mammoth  are  comparatively  recent  varieties, 
usually  quite  productive  of  fine  sized  fruit.  They  are  apparently  well 
worthy  of  trial  for  market,  though  they  may  perhaps  prove  deficient  in 
hardiness.  • 

Eldorado,  Linooln  and  Obmer  have  been  too  recently  planted  here  to 
warrant  a  conclusion,  as  to  their  measure  of  success,  although  they  are 
well  spoken  of  in  certain  other  localities. 

Maxwell,  Piasa  and  Sanford  were  first  planted  here  last  spring,  and 
must  therefore  have  further  opportunity  to  develop  their  characteristics. 

Oregon  (Everbearing)  is  a  curiosity,  with  cut- leaved  foliage,  a  vigorous, 
semi-trailing  habit  of  growth,  blooming  and  fruiting  in  succession. 

Stone  (Hardy)  is  a  vigorous,  spreading  grower,  said  to  be  unusually 
hardy.  As  generally  grown  its  fruit  is  quite  too  small  for  either  home 
use  or  market.  jOOgle 
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Waohusett  (and  Hoosio  also)  is  ohiefly  notable  for  the  absence  of 
spines;  although  the  Waohusett  is  of  fine  flavor.  Both  are  quite  too 
small.  So  far  no  spineless  variety  of  praotioal  value  has  been  introduced 
to  the  publio. 

SERVICE  BERRY  (Amelanehier). 

Only  three  varieties  of  this  species,  all  of  them  of  dwarf  habit,  have  so  i 
far  been  planted  here.    These  are,  an  nnnamed  variety,  designated  in  onr 
lists  as  oommon,  one  known  as  Suooess,  and  one  received  from  Indiana  as 
Mammoth. 

So  far  as  either  plants  or  fruits  are  oonoerned,  the  difference  between 
these  alleged  varieties,  as  grown  here,  is  very  slight,  if  even  peroeptible. 

The  fruit  is  so  specially  attractive  to  birds  that  the  entire  orop  is 
invariably  appropriated  by  them,  even  before  fully  ripe,  unless  protected 
by  netting  or  otherwise.  Indeed,  so  deoided  is  such  preference,  that  this 
fruit  might  perhaps  be  profitably  planted  as  the  means  of  diverting  the 
attention  of  the  birds  from  other  fruits  of  similar  season. 

In  quality,  this  fruit  is  by  no  means  equal  to  the  huckleberry,  which  it 
closely  resembles 

CURRANTS  {Ribes). 

A  new  plantation  of  currants  was  made  last  spring,  as  far  as  plants  were 
available  for  the  purpose,  and  at  the  same  time  the  plants  in  the  old  plat 
were  earthed  up,  to  insure  the  rooting  of  sufficient  additional  plants  for 
the  filling  up  of  the  new  plat  next  spring. 

On  March  18,  while  yet  dormant,  currants  (in  common  with  the  entire 
plantation),  were  sprayed  with  a  solution  of  two  pounds  of  oopper  sulphate 
in  50  gallons  of  water. 

On  April  27,  being  now  in  foliage,  they  were  again  sprayed  with  a  solu- 
tion of  one  pound  of  oopper  sulphate  in  250  gallons  of  water. 

On  May  8,  the  currant  worm  (Nematus  veniricosus)  having  attacked 
the  foliage,  the  infected  plants  were  treated  with  a  spray  consisting  of  one 
pound  of  Paris  green  in  250  gallons  of  water. 

May  27.  Previous  season's  trials  having  shown  that  liver  of  sulphur 
(potassium  sulphide),  the  antidote  for  gooseberry  mildew,  is  also  a  pre- 
ventive of  the  premature  loss  of  ourrant  foliage,  the  spray  of  this  prepara- 
tion was  also  applied  to  the  currant,  and  this  was  repeated  on  June  4, 
June  19,  and  July  5. 

Later  a  spray  of  bubaob  in  water  was  applied  to  subdue  the  second 
brood  of  ourrant  worms,  which  appeared  just  as  the  fruit  was  ripen  inc. 

Aside  from  the  ourrant  worm  already  referred  to,  the  twig  borer  (^Ege- 
ria  iipuliformis)  has  been  the  only  troublesome  insect  this  year.  A  care- 
ful search  for  this  insect  will  scarcely  be  made  prior  to  the  pruning,  next 
spring,  though  the  indications  are  that  (owing  doubtless  to  persistent 
efforts  for  its  destruction  during  the  past  two  or  three  years)  its  numbers 
may  prove  to  have  considerably  diminished.  ' 

In  the  following  table,  in  the  column  of  weights  of  single  berries, 
expressed  in  fractions  of  an  ounoe,  it  will  be  seen  that  in  all  cases  the 
denominator  of  the  fraction  gives  the  number  of  berries  in  an  ounce. 
The  extreme  drouth  of  the  season  doubtless  considerably  diminished  the 
weights  as  recorded.  The  quality  and  productiveness  given  are  relative, 
being  arrived  at  by  comparing  each  with  others  of  thg.  e^me  {gftj^frjj 
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Name. 


Champion  (Black) . 
Cherry 

Cr^ndall   

Bagluh  (BLaek)  

Fay  


Holland  (Long  Bunched). 

Knignte  1  Improved)  

Uihewooo..  

Lee  

London  (Bed)  

Moore  Baby  

Moore  8»l*ot.  

Naples  (Black)  

North  Star  

Bed  Dutoh   


Bnby  Oaetle  

deoooWs   

Veneillaiee  

Victoria   

Walee  (Prince  of). 


White  Dutch  

White  Oondoin  

White  lirape  

Wilder   


Species. 

Planted. 

Bloomed. 

5 

£ 

4*  3 

•32 

<j 

ft 

is 

Nifrram 

1889 

JJay 

1.. 

Jane  87. 

1-17 

l 

Rnhrnm  __  ______ 

1888 

May 

1- 

Jane  21. 

1-28 

3 

Aareaai 

1880 

May 

1 

Jaly 

2. 

1-20 

10 

Nijrram 

1H* 

May 

8.1 

Jane  29 

1-lH 

5 

Babrnm  

1*83 

May 

ill 

Jane  21. 

1-27 

8 

fiubrnm 

1889 

May 

2.. 

Jane  24. 

1-14 

5 

1895 

Bobrom 

1890 

May 

1.. 

Jane  21. 

1-25 

8 

Niffrnm 

1888 

May 
May 

8.. 

Jaae  20. 

1-21 

7 

im 

8.. 

Jane  22. 

1-37 

6 

Bobrum  . 

1800 

May 

1.. 

Jaae  21. 

1-82 

2 

Bnbmm 

1>00 

May 

8.. 

Jaae  21. 

1-85 

5 

Nigrum 

1888 

May 

8.. 

Jaae  20. 

1-37 

5 

180i) 

May 

1.. 

Jaae  21. 

1-45 

8 

1888 

May 

1- 

Jane  22. 

1-18 

2 

Rubra  m  

1802 

May 
May 

1.. 

Jnae  21. 

1-15 

4 

Nigrnm  

Babrnm  

1880 

4.. 

Jaae  20. 

1-28 

7 

1888 

Mny 

1.. 

Jaae  21. 

1-29 

8 

1888 

May 

1.. 

Jao«»  21. 

1-U 

5 

1880 

May 

4.. 

Jane  20. 

1-15 

7 

1888 

May 

1.. 

Jaae  21. 

1-U 

1 

1800 

May 

2.. 

Jaae  18. 

1-20 

1 

1888 

May 

2.. 

Jane  21. 

1-28 

2 

1800 

May 

1.. 

Jane  20. 

1-20 

8 

Cherry  is  large  bat  with  short  oldsters,  quite  aoid,  bat  popular  on 
aoooant  ot  its  large  size.    An  indifferent  grower. 

Crandall,  a  variety  of  the  old  yellow  flowering  currant,  though  large  is 
of  no  praotioal  value.    It  has  been  omitted  in  our  recent  planting. 

Fay  is  muoh  like  Cherry  in  both  plant  and  fruit.  It  apparently 
requires  superior  culture  to  fully  develop  its  best  characteristics. 

Holland  (Long  Bunobed)  is  the  most  vigorous  variety  in  our  collection. 
It  holds  its  foliage  more  persistently  than  any  other  variety,  if  we  except 
the  Victoria.  It  is  late  in  ripening,  with  long  bunches  but  small  berries. 
Productive. 

Lakewood  is  a  recent  Ohio  variety  which,  so  far,  has  shown  few  valu- 
able qualities. 

London  (Bed)  is  supposed  to  be  identical  with  London  Market;  it  is 
vigorous  and  very  productive,  and  though  neither  large  nor  of  high  qual- 
ity, is  a  profitable  market  variety. 

NapleB  (Black)  is  very  vigorous  and  productive.  It  has  long  been  con- 
sidered the  leading  market  variety  of  its  species. 

North  Star,  a  recent  Minnesota  variety,  is  exceedingly  vigorous  and 
said  to  be  productive,  a  characteristic  not  yet  determined  so  far  as  this 
locality  is  concerned.  The  dusters  are  long,  but,  so  far,  the  berries  are 
not  large. 

Red  Dutch,  so  far,  everything  considered,  has  no  superior  among  red 
varieties. 

Victoria,  on  account  of  its  partial  exemption  from  the  attacks  of  the 
twig  borer  (^Egeria  Upuliformis)  is  the  leading  commercial  variety  in 
localities  in  which  that  insect  is  troublesome.  It  is  slightly  late  in  ripen- 
ing and  retains  its  foliage  longer  than  most  varieties.  Dj 
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Wales  (Prince  of),  a  comparatively  recent  variety  of  nigrum,  although 
less  productive,  baa  this  year  produced  longer  specimens  than  any  other 
of  its  species. 

White  Dutch  and  White  Gondoin  are  very  similar.  In  mild,  rich  flavor 
they  have  so  far  no  superior. 

Wilder  has  been  grown  here  several  years,  without  developing  speoially 
valuable  qualities,  although  in  a  few  other  localities  it  has  reoentiv  been 
highly  commended* 

GOOSEBERRIES  (Ribe*) 

Gooseberry  and  currant  rows  being  adjacent  nave  received  the  same 
treatment,  so  far  as  spraying  is  concerned,  and  since  both  are  alike  sub- 
ject to  the  attacks  of  the  currant  worm  (Nemalus  veniricosus),  their  treat- 
ment for  this  malady  was  also  the  same,  exoepting  only  the  Industry 
gooseberry,  which  on  June  21  was  treated  with  a  spray  of  zenoleum  (a 
preparation  manufactured  by  a  Detroit  firm  and  represented  as  a  non- 
poisonous  insecticide,  fungicide  and  disinfectant).  The  application  was 
effective  against  the  mildew,  for  which  purpose  it  was  applied. 

The  liver  of  sulphur  applied  as  stated  under  the  bead  of  ourrants,  baa 
apparently  proved  to  be  a  specific  in  both  oases,  except  that  in  the  case  of 
a  plant  or  two  of  Triumph  gooseberry,  under  the  shelter  of  some  ever- 
greens, spoken  of  in  last  year's  report,  which  perchance  lacking  free 
exposure  should,  for  this  reason,  have  received  unusually  thorough 
treatment. 

The  crumpling  of  the  terminal  leaves,  mostly  of  such  varieties  as 
Houghton  and  Pale  Bed,  has  again  appeared  this  year.  It  is  supposed  to 
be  the  work  of  a  minute  aphid,  which  attacks  the  und^r  side  of  the  leaves 
and  which,  in  consequence,  are  drawn  so  compactly  together  that  a 
spray  can  scarcely  be  made  to  penetrate  the  mass  effectively.  The 
remedy  resorted  to  has  been  to  cut  away  and  burn  the  affected  tips.  The 
attack  this  year  has  apparently  been  less  severe  than  heretofore. 

Except  as  noted,  the  gooseberry  has  been  exempt  during  the  season 
from  serious  attacks  of  either  insects  or  fungi. 

As  in  the  case  of  currants,  the  plants  were  14 earthed  up"  last  spring  for 
the  purpose  of  securing  rooted  plants  to  be  used  next  spring  in  complet- 
ing a  new  plantation  of  this  fruit,  with  a  more  even  stand  of  plants.  Jer 
this  reason  better  adapted  to  Station  purposes 
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Apex  

Aobarn  

Bendelon  

Champion... 
Chantanqna  . 


Columbus..  

Downing  , 

Golden  (Prolific) 

Houghton  

Industry   


Keepsake . 
Lancashire  (Lad). 
Orang 
Pale? 
Pearl. 


Red  Jacket. 

Smith   

Strnbler  

Tree  

Triumph .... 


Cynosbati ... 
Grossnlsria . 
Grossnlaria . 
Groatnlaria . 
Cynosbati... 


Cynosbati  ... 
Grfiesalaria  . 
Hirtellnm  ... 
Grossnlaria . 

Grossnlaria  . 
Grossnlaria . 
Grossnlaria . 
Hirtellnm ... 
Grossnlaria  . 

Grossnlaria . 
Cynosbati ... 
Cynosbati ... 
Cynosbati ... 
Grossnlaria  . 


! 


1888 

1890 
1894 
1*91 
1892 

1896 
1888 
1891 

1888 
1889 

1894 
1894 
1890 
1890 
1890 

1890 


1892 
1890 


May  2. 
May  2. 

May  2. 
May  2. 


May  2. 
May  2. 
May  2. 
May  2. 

May  2. 
May  2. 
May  2. 
May  2. 
May  8. 

May  2. 
May  2. 
May  2. 
May  2. 
May  2. 


Aug  

Jnly  2.. 

Jnly  2.. 
July  2.. 


Jnly  8.. 

July  2.. 
Jnly  1.. 


Jane  24. 
Jnly  1.. 
July  2.. 

Jane  8. 
Jane  28. 

Jnly  16. 
July  18. 


I 


j. 

is 


1-8 

1-21 

1-7 

1-8 

1-4 


1-8 


1-18 
1-2 


1-5 

1-13 

1-7 

1-4 


1-14 
1-3 


FApex,  a  Dative  of  Oregon,  baa  the  habit  and  foliage  of  the  Europeans, 
though  apparently  distinct  in  fruit.  It  is  yet  too  soon  to  have  properly 
manifested  its  peculiarities. 

Auburn  is  a  name  temporarily  applied  to  an  unknown  foreign  variety  of 
excellent  quality,  early,  and  of  large  size. 

Bendelon  (the  name  of  the  person  from  whom  the  variety  was  received), 
is  an  untested  seedling  of  foreign  parentage,  originated  at  Detroit, 
Michigan. 

Champion,  Industry,  Pearl  and  Triumph  are  all  of  European  extraction 
and  have  been  sufficiently  tested  here  to  justify  their  commendation  for 
extended  trial,  but  only  with  persistent  spraying  to  ward  off  the  attacks 
of  mildew. 

Chautauqua,  though  highly  spoken  of  elsewhere,  requires  farther  trial 
here. 

Columbus,  Golden  (Prolific),  Keepsake,  Lancashire  (Lad),  and  Orange 
(early),  are  all  understood  to  be  of  foreign  parentage.  With  persistent 
spraying  they  have  so  far  escaped  mildew,  but  farther  trial  is  needful  to 
determine  their  value  here. 

Downing  is  beyond  doubt  the  most  popular  of  our  alleged  native  varie- 
ties, for  commercial  planting,  though  not  of  superior  flavor.  Smith  is 
even  larger  and  of  superior  quality,  but  the  plant  lacks  vigor  and 
productiveness.  , 

Houghton  and  Pale  Red  are  much  alike,  so  far  as  both  plant  and  fruit 
are  concerned.  They  are  healthy  and  vigorous,  though  of  slender  habit, 
but  the  fruit,  though  abundant  and  of  good  quality,  is  quite  too  small  to 
suit  the  popular  taste. 

Bed  Jacket,  judging  from  the  habit  of  the  plant  and  the  size  and  gen- 
eral appearanoe  of  the  fruit,  though  an  American  seedling,  is  probably  of 
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foreiffD  parentage.  With  persistent  spraying  it  is  healthy  and  vigorous 
and  the  fruit  of  fine  size.    Farther  trial  is  needfnl. 

Strubler,  from  Illinois,  ^and  Tree  from  Ohio,  are  unmistakable  natives, 
healthy  and  vigorous,  buthave  yet  to  develop  their  full  qualities  here. 

CHERRIES  (Prunus). 

Notwithstanding  the  renewal  and  even  the  increased!  intensity  of  the 
drouth  of  the  past  season,  as  oompared  with  that  of  1894,  frequent~and 
thoroughly  olean  cultivation  has  suffioed,  in  the  oase  of  the  oherry,  as  also 
with  the  other  tree  fruits,  to  seoure  a  very  satisfactory  growth  of  wood,  as 
well  as  a  fair  development  of  fruit  upon  suoh  trees  as  were  in  bearing. 
Even  the  few  trees  which,  up  to  last  year,  had  failed  to  repair  the  injury 
due  to  the  excessively  wet  spring  of  1893,  have  now  so  far  improved  as  to 
afford  the  promise  of  permanent  recovery. 

After  the  spray  applied  to  oherries  in  common  with  other  fruits  in 
March  last,  farther  treatment  was  not  found  needful  till  June  24,  when 
cherries  (and  pears  also),  were  given  a  spray  of  strong  tobacco  water,  as  a 
remedy  for  the  slug  (Eriocampa  cerasi),  which  made  its  first  appearance 
at  that  time.  A  very  few  appeared  subsequently,  but  yielded  readily  to 
a  repetition  of  the  same  treatment.  Except  as  already  described,  neither 
inseots  nor  fungi  have  been  observed  to  attack  the  oherry,  either  tree  or 
fruit,  the  curculio  apparently  having  confined  his  attention  to  early 
peaches  and  plums. 

In  the  following  table  the  quality  of  the  fruit  is  arrived  at  by  compar- 
ing each  variety  with  others  of  its  species,  as  Duke  varieties  with  Dukes, 
Morellos  with  Morellos,  etc. 

Under  the  bead  of  weight,  as  in  the  oase  of  small  fruits,  it  will  be 
observed  that  the  denominator  of  the  fraotion  gives  the  number  of  fruits 
in  an  ounce. 

The  degree  of  productiveness  as  given  under  that  bead,  has  reference  to 
the  product  of  the  year  1895  only. 


Digitized  by 


Google 


FRUITS  AT  SOUTH  HAVEN. 
CHERRIES  (PmsMM). 


19 


Plantwl. 

Bloomed. 

m 

| 

a 

Weight  of  fruit 
in  ounces. 

«4 

8 

f 

1* 
Is 

is 

is 

11 

|T 

Morello  

1888 

May 

t„ 

Joly  8. 

1-8 

2 

8 

Morello 

1888 

May 

2.. 

July  8. 

1-0 

2 

ft 

Aviam  

1894 

May 

4  _ 

1802 

May 

3" 

1888 

May 

2" 

Jane  26. 

1-7 

2 

2 

Morello  

1888 

Mav 

3" 

Jane  28. 

1*7 

1 

2 

Duke  

1801 

Ma? 

8.. 

Jaae  24. 

14 

Aviam  

1803 

May 

4.. 

Duke  

1888 

Mav 

2. 

June  20. 

1-5 

e 

Avium  

1  1891 
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2" 

Jaae  10. 

1-4 

1888 

May 

2*" 

Jane  20. 

1-4 

— 

7 
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2*] 

July  1. 

1-5 

7 

Morello 

1891 

May 

8** 

June  12. 

1-0 

.... 

8 

Avium ....  

%888 
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l" 

Jane  28 
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ft 

Avium  

1892 

1892 
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2 

Jane  18. 

1-4 
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ull 

3" 
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g"" 

Jane  18. 

1-5 

6 

Morello  

1802 
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3" 
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8" 

Morello 

1888 
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1- 

1 

2 

Morello 
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g~~ 

1888 
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%" 

Jaly  8. 

5 

5 

Morello 

1888 
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3" 
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4 

ft 

Duke  
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mS 

2*" 

1-5 

8 

8 
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4i: 

Morello 

1891 
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3  _ 

Jane  18. 
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1*90 
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May 
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Morello 
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3" 

July  10. 

1-8 

8 

1 

Morello 

1888 
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3" 

Jaly  8. 

14 

2 

4 

Duke  

1888 

May 

4" 

July  18. 

1-5 

8 

0 

Mahaleb. 

1808 

May 

4 

1801 

May 

ill 

Jane  18. 

1-4 

1898 

May 

4" 

Duke  

1888 
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2II 

June  18. 

1-5 

2 

7 
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1891 

May 

2" 

Jane  18. 

Morello 

1802 
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Jane  20. 

14 

5 

4 

Morello  

1888 
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8 

Jane  17. 

1-7 

2 

Morello 

1891 
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8" 

Jane  2ft. 

1-6 

1690 

Mav 

3" 
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1-5 

5 

2 
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Jnne  24. 

1-4 
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1802 
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July  8. 

1-12 

4 

1 
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Dake  
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Jane  24. 

1-4 
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Morello.  . 

1898 
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May 

4- 

Morello 
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July  1. 

Ml 

ft 

2 

Morello  

1803 

May 

4.. 

July  12. 

1-8 

6 

Morello  

1888 
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2.. 

June  24 

1-1 

4 

8 

Morello 

1802 

May 

2.. 

June  20. 

1-7 

8 

1 

Avium 

18*1 

May 

2.. 

June  14. 

1-4 
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1801 
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3.. 

Morello 

1888 
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2.. 

June  17. 

1-6 

8 
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July  8. 

1-7 

6 
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2.. 
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3 

4 

Morello  ... 
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July  15. 

1-5 

8 

1 
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2.. 

June  24. 

1-3 

8 

6 
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1-7 
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6 
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Name. 
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ftawuabian  

Brutealer  Branne  . 
Carnation  


Centennial. 


Cleveland  . 

Coe  (transparent) . 


Dyehoues"™ 
Basle  (Blaek). 

Early  Purple  .. 
Elton 


Everbearing..  

Florence   

Fraoendorfer  Weieheel . 

Galopin  

Geo.Glaaa  

Griotteriu  Nord  

Hortenae...  

Ida   


King  imarella  

Kniffat  Early  

Late  Dake  

Lithaoer  Weieheel . 

Iftovka  

Maaninqoe  


Mary  (Kirtland)  

Mastodon  (Blaok)  

S^*--  
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Montmorency   

Montmorency,  Ordinaire  . 

Montreoil   

Napoleon   

Northwest   

Ohio  (Beauty)  


Olivet  

Oral »   

Orel  27..  

Ortheim  

Ottheimer  

Phillippe  (Louis). 
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Rookport . 


Spate  A^arelle.V. 
8trtnai  Weieheel. 
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Sindeo7::::::~::: 

Wood  (Gov.)  

Wragf 

«panTah  (YeUow)".": 
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Abbesse,  Angouleme,  Bessarabian,  Brusseler  Braune,  Frauendorfer 
Weiobsel,  George  Glass,  Griotte  da  Nord,  Lithauer  Weiohsel,  Lutovka, 
Sklanka,  Spate  Amarelle,  and  Strauss  Weiobsel  were  all  reoeived  from 
Prof.  Budd  of  Iowa  Agricultural  College,  and  are  understood  to  be  among 
those  imported  by  bim  from  eastern  Europe. 

Of  the  above  Abbesse  is,  so  far  here,  a  slow,  weak  grower  and  a  moder- 
ate bearer  of  Tatber  small,  aoid  fruit. 

Sklanka,  another  of  these,  is  a  moderately  vigorous  grower,  in  habit  of 

Sowtb  and  productiveness,  as  well  as  in  quality  of  fruit  muoh  like 
ontmorenoy. 

The  remaining  ones  are  vigorous  growers,  generally  rather  upright  for 
Morellos,  ripening  from  late  to  very  late;  the  fruit  of  good  size,  dark 
color  and  aoid.  So  far  they  have  improved  from  year  to  year  in  produc- 
tiveness and  size  of  fruit.  They  are  apparently  slow  in  developing  their 
characteristics  in  these  respects. 

Badacoonyi,  Baltavari,  and  Moduyansky,  apparently  of  the  sweet  or 
avium  class,  reoeived  through  the  Department  of  Agriculture  from  south- 
eastern Europe,  may  be  expected  to  fruit  here  next  season. 

Baender,  Everbearing,  Galopin,  King  Amarelle,  Minnesota  (Oatheim) 
Northwest,  Orel  25,  Orel  27,  Ostbeim,  Ostheimer,  Suda,  and  Wier  2, 
have  been  reoeived  at  sundry  times  from  various  sources.  All  are 
Morellos  and  several  are  known,  while  others  are  believed,  to  be  of  west- 
ern origin.  Nearly  all  have  now  fruited  here,  but  many  of  them  so 
lightly  that  special  notices  and  descriptions  are  deferred  till  they  shall 
have  more  fully  developed  their  respective  qualities. 

Carnation  has  so  far  proved  a*  shy  bearer,  though  a  vigorous  grower. 

Centennial  and  Mastodon  (Black)  are  understood  to  be  California  seed- 
lings, of  the  avium  class.    They  have  not  yet  shown  fruit  here. 

Ohoisy,  a  duke,  though  but  a  moderate  bearer,  is  one  of  the  most  beau- 
tiful and  excellent  of  cherries.  Where  the  dukes  succeed  no  farmer's  or 
amateur's  garden  should  be  without  a  tree  or  two  of  this  variety. 

Cleveland,  Downer,  Napoleon,  Kockport,  Tartarian  (Black),  and  Wood 
(Gov.)  are  all  valued  as  market  varieties,  where  the  sweet  cherries  are 
employed  for  this  purpose. 

Coe  (transparent),  very  beautiful  and  excellent,  also  Eagle  (Black), 
Early  Purple,  are  of  the  earliest,  with  Elton,  Florence,  Ida,  Knight 
Early,  Mary  (Kirtland),  and  Mezel  are  all  more  or  less  popular  amateur, 
sweet  varieties.  They  require  farther  trial  here  prior  to  comparative 
characterization. 

Dyehouse  is  an  early  and  productive  Morello,  with  a  very  slender, 
drooping  habit.  Neither  tree  nor  fruit  has  much,  aside  from  earliness 
and  productiveness,  to  reopmmend  it. 

Esperen,  though  it  bloomed  last  spring,  has  not  yet  fruited  here.  It 
has  the  habit  of  growth  of  the  Morellos. 

Eugenie  is  a  fine  duke  variety,  which  apparently  deserves  more  atten- 
tion than  it  has  yet  received.  The  fruit  is  exoellent,  though  its  produc- 
tiveness here  cannot  yet  be  vouched  for. 

Hortense  is  vigorous  and  productive,  and  the  fruit  large  and  excellent. 
In  season  it  is  about  medium. 

Late  Duke  is  an  old  variety,  whioh  has  not  so  far  been  largely  planted. 
Apparently  it  lacks  productiveness. 


Digitized  by 


Google 


FRUITS  AT  SOUTH  HAVEN.  21 

Magnifique  is  desirable  on~aooount  of  its  extreme  lateness  as'well  as  its 
fair  size  and  quality.  Its  reputation  for  productiveness  bere  is  yet  to  be 
established. 

Mabaleb  is  tbe  stock,  largely  used  by  nurserymen,  on  whioh  to  work 
cherries.  Its  fruit  is  of  little  aooount.  Tbe  dwarfing  influence  of  this, 
when  employed  as  a  stock,  appears  to  be  more  a  myth  than  a  reality. 

May  Duke  is  the  type  of  its  class.  It  is  too  well  known  and  valued  to 
need  either  description  or  characterization. 

Montmorency,  MontmoTenoy  Large  and  Montmorency  Ordinaire  seem 
to  need  investigation.  Whether  there  really  are  three  varieties  as  would 
appear  from  current  nursery  catalogues,  or  two  only,  or  in  fact  but  one, 
seems  uncertain.  Montmorency  LaTge  received  bere  from  a  prominent 
eastern  establishment,  proves  to  be  Dyehouse. 

Montreuil  is  an  early  and  prolific  bearer  of  good  quality,  apparently 
only  second  to  the  May  Duke. 

Olivet  promises  well  but  requires  farther  trial  here. 

Pbillippe  (Louis),  is  every  way  highly  satisfactory,  save  that  it  sadly 
lacks  the  essential  quality  of  productiveness. 

Biohmond  (the  Kentish  of  Downing)  is  universally  known  as  a  leading 
market,  culinary  cherry,  although  Montmorency  is  to  some  extent,  super- 
seding it. 

Bocky  Mountain  (Dwarf)  has  recently  been  widely  and  apparently 
extravagantly  lauded.  Those  tested  bere  are  very  dwarf  and  have  borne 
while  very  young,  but  the  fruit  is  utterly  worthless. 

Boyal  Duke  is  an  old  variety,  which  seems  never  to  have  attracted 
much  attention.    Experience  here  so  far  would  seem  to  justify  this. 

Windsor,  a  recent,  late,  sweet  oberry,  orginaiing  near  Windsor,  oppo- 
site Detroit,  has  fruited  here  twice,  though  but  lightly.  It  promises  well 
as  a  hardy  variety. 

Wood  (Governor)  is  valued  as  a  market  sweet  oberry  for  localities 
adapted  to  this  species. 

Wragg,  originated  in  Iowa,  is  popular  as  an  acid  oberry,  where  superior 
hardiness  is  requisite.  Here  it  proves  to  be  a  slow  grower  and  quite  late, 
though  an  early  and  productive  variety. 

Spanish  (Yellow)  (Bigarreau  of  Downing)  is  tbe  type  of  tbe  class  of 
firm  fleshed,  sweet  cherries.  It  is  not  even  yet  excelled  in  high  quality. 
But  for  its  unfortunate  tendency  to  crack  and  decay  in  case  of  warm, 
moist  weather  during  the  ripening  season,  it  would  doubtless  even  yet 
bold  a  leading  position  in  its  class. 

MULBERRIES  (Morus). 

Tbe  varieties  of  mulberry  which  ripen  their  fruits  in  succession,  during 
several  weeks  and  hence  are  said  to  be  everbearing,  are  the  only  ones 
grown  here  for  trial. 

Of  these  Downing  is  very  vigorous,  though  scarcely  hardy,  even  at  the 
lake  shore. 

New  American  is  hardy,,  vigorous  and  productive. 

Hicks  is  a  southern  variety,  evidently  out  of  its  proper  latitude  here. 

Russian  is  a  spreading,"  drooping  variety,  valuable,  if  at  all,  on  aooount 
of  its  hardiness,  for  screens  or  windbreaks.  Its  fruit,  though  abundant, 
is  of  no  value. 

Teas  Weeping  when  grafted  upon  upright  stocks  of  suitable  height, 
makes  one  of  the  finest  of  weeping  trees. 


22 


MICHIGAN  EXPERIMENT  STATION. 


PEACHES  (Prunus  Persica,  Amygdalus  Persica  or  Persica  vulgaris,  of  various 

botanists). 

A  large  number  of  varieties  of  peaches  have  fruited  here  this  season, 
many  of  them  for  the  first  time.  Of  these  an  unexpectedly  large  number 
have  proved  spurious,  indicating  an  inexcusable  amount  of  error,  care- 
lessness or  worse.  So  far  the  proportion  of  error  proves  to  be  far  greater 
among  peaches  than  with  other  classes  of  fruits.  This  is  stated  the  more 
confidently  with  the  hope  to  induce  increased  carefulness.  The  practice 
here  is  to  keep  an  accurate  record  of  the  source  from  which  each  tree  is 
received.  A  careful  description  is  also  made  of  both  fruit  and  tree  of 
each  variety  when  at  maturity. 

On  April  1  to  6  peaches  in  common  with  all  other  tree  fruits,  were 
sprayed  with  a  solution  of  two  pounds  of  oopper  sulphate  in  fifty  gallons 
of  water. 

On  May  15  peaches  were  sprayed  to  prevent  leaf  curl,  using  a  solution 
of  one  pound  of  copper  sulphate  in  500  gallons  of  water. 

Early  in  May  the  peach  trees  were  "wormed"  to  eradicate  the  larvae 
of  the  borer,  which  had  escaped  the  scrutiny  of  the  previous  autumn,  and 
the  process  was  repeated  in  the  following  September  to  dispose  of  the 
curren t  season 's  colony. 

On  May  29,  commenced  jarring  trees  for  ouroulio,  but  so  far  as  peaches 
were  concerned  it  was  mainly  confined  to  the  early,  smooth  skinned  vari- 
eties. Even  this  was  soon  found  to  be  unnecessary,  the  attacks  of  the 
insect  being  mainly  confined  to  the  adjacent  plums. 

A  few  rose  chafers  were  also  caught  upon  peaches,  when  jarring  for 
ouroulios,  though  their  depredations  were  mainly  confined  to  the  plum. 

The  spray  to  prevent  curl  leaf  was  apparently  unnecessary,  since  the 
disease  so  prevalent  in  other  years  has  this  season  been  conspicuously 
absent,  even  in  unspTayed  orchards. 

As  has  been  stated  in  previous  reports,  the  fungus  usually  so  injurious 
to  the  young  wood  and  foliage  of  serrate  peaches,  has  been  found  to  be 
amenable  to  a  spray  of  Bordeaux  mixture.  This  fungus  also  has  been 
entirely  absent  during  this  year. 

Except  as  already  noted,  neither  fungi  nor  insects  have  been  observed 
attacking  the  peach  during  the  season. 

As  a  remedy  for  the  unprecedented  drouth  the  soil  has  been  kept  mel- 
low by  the  persistent  use  of  the  cultivator,  with  the  effect  that  the  trees 
have  been  maintained  in  vigorous  growth  and  their  fruit  developed  more 
perfectly  than  had  been  anticipated. 

The  productiveness  as  given  in  the  following  table  is  that  of  the  current 
season.  It  is  given  without  regard  for  the  size,  age  or  condition  of  the 
trees. 

Many  of  the  varieties  on  trial  and  noted  in  the  following  tables  were 
received  without  history  or  description,  and  hence  with  no  possible  means 
of  determining  their  identity.  In  a  few  cases  their  identity  or  incorrect- 
ness has  incidentally  betrayed  itself.  Quite  possibly,  however,  other 
cases  of  spuriousness  yet  remain  undetected. 
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Name. 


I 


J 


ff 


Adrian  

Alfaerge  

Albright  

Alexander  ...  

Allen  (dtark)  

Allen  (Taft)  

Allen  (Cleffey).  Bee  89  

Alpha  

Amelia  (Carolina)  

Ameden  

Andrews  

Arctic  

Barber  

Bears  Smock  

Bell  (Far.)  

Beqnette  (Free)  

Berenice  

Biekell  

Bishop  

Blood  Leaf  

Bonanza   

Boyle  

Brandywine  

Brett 

BrlrtaTdm¥&eld)y//.l~I"y.liy.ir 

Brigg*  

Branson  

Brown   

Burke   

California  

Canada  

Chair  

Champion  (111.)  

Champion  (Michigan)  

Chili  (Hill)  _  

Chili  2 (Engle)  

Chili  3  (Bogle)  

Chinese  Cling.  

Cleffey  (Allen)  

Colombia  

Conkling  

Connett  

Coolidge  (Mammoth)  

Corner     

Crosby   

Carntbers  

Dennis   

Diamond    .... 

Drnid  Hill..   

Domont    — ... 

Dnnlsp  ....  ........  ... 

Dwarf  Ooba  

Early  Barnard  _  

Early  Crawford   

Early  Crawford  1  


1892 
1893 
1890 
1893 
1890 

1890 
1890 
1890 
1890 
1890 

1890 
1894 
1898 
1890 
1890 

1890 
1894 
1890 
1890 
1300 

1890 
1890 
1890 
1890 
1890 

1890 
1894 
1894 
1898 
1896 

1893 
1890 
1898 
1890 


1888 
1888 
1890 
1898 
1890 

1890 

mi 

1898 
1890 
1898 

1890 
1890 
1898 
1890 
1894 

1893 
1898 
1888 
1888 


May  3. 
May  4. 
May  8. 
May  9. 
May  8. 

May  8. 
May  8. 
May  8. 
May  3. 
May  8. 

May  8. 
May  8. 
May  8. 
May  8. 
May  8. 

May  3. 
May  8. 
May  8 
Mey  3. 
May  8. 

May  8. 
May  3. 
May  8. 
May  4. 
May  8. 

May  3. 
May  2. 
May  2. 
May  3. 
May  .. 

May  2. 
May  8. 
May  2. 
May  8. 
May  8. 

May  2. 
May  2. 
May  8. 
May  8. 
May  8. 

May  8. 
May  8. 
May  3. 
May  8. 
May  8. 

May  8. 
May  2. 
May  4. 
May  8. 
May  6. 

May  3. 
May  4. 
May  2. 
May  2. 
May  2. 


Aug.  28. 
Sept.  24. 
July  27. 
b.  m.  Oct 

Sept.  7. 
Sept.  7. 
Sept.  2. 
Aug.  24. 
July  22. 


m.e.  Sept 
b.m.Oct 
Sept.  19. 

Sept.  12. 

m.  Oct.. 
Aug.  14. 
b.  Oct.  . 

m.e.  Oct 
Sept.  8. 
Sept.  25. 
e.  Oct.- 
Sept.  8 

Sept.  8. 
Sept.  12. 
Ang.  19. 
Sept.  18. 


July  26. 
Sept.  27 
Ang.  27. 
July  27. 
Sept.  10. 

Sept.  14. 
8ept.l4. 
b.m.  Sept 
Sept.  7. 
Sept.  26. 

Sept.  17. 

Sept.  19. 
Sept.  11. 
Sept.  24. 

Sept.  17. 
Sept.  4. 


Sept.  23. 


Sept.  1. 

Ang.  29. 
Ang.  28. 
Ang.  29. 
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Name. 


I! 


111 


i 

a 


fi 


4 


oS 


1 


Early  Crawford  3  

Early  Michigan  IK  

Early  Michigan  16  

Early  Silver  

Ede  

Klberta  

Ellison  

Eagle  (Mammoth)  

Ford  New   

Ford  Red  

Ford  1  

Ford  2  

Ford  3  

Ford  7  

Foster   

Fox  

Garfield  (See  Brigdoo) 

G«ary  (Hold  on)  

Gem  Cling  (No.  5)  

Globe  

Gold  Drop  

Grant  (General)  

Great  Western  

Gudgeon   

Haa*  

Hale  

Hale  Cross  1  

Hanoe  Golden   

Haooe  Smock  

Heath  Cling  

HoghesIXL  

Hyatt  

Hynts  (Surprise)  

Hyslop   

Ice  Mountain  

Infant  Wonder  

Iron  Mountain  

Jacques  Late   

Japan  Dwarf...  

Jersey  Yellow   

Jones   

Jnne  Rose   

Jnno  

Kalamazoo  

Kallola  

La  Fleur  

Late  Barnard  

Late  White  

Lemon  Cling   

Lemon  Free  

Lewis  

Lock  Cling  

LoDghurst  

Lovell  

LoTett  (White)  


1888 
1894 
1894 
1888 
1890 

1890 
1889 
1892 
1894 
1894 

1894 
lb94 
1894 
1894 
1888 

1890 
1892 
1890 
1890 


1890 
1890 
1892 
1890 
1890 


1888 
1890 
1890 
1890 

1892 
1888 
1890 
1894 
1894 

1892 
1891 
189U 
1894 
1895 

1892 
1894 
1894 
1890 
1892 

1894 
1891 
1889 
1888 
1894 

1890 
1892 
1894 
1894 
1890 


May  2. 
May  2. 
May  2. 
May  2. 
May  8. 

May  8. 
May  8. 
May  8. 
May  8. 
May  2. 


May  3. 
May  4. 
May  2. 
May  2. 

May  3. 
May  8. 
May  3. 
May  3. 
May  8. 

May  t. 
May  I. 
May  2. 
May  8. 
May  8. 

May  2. 
May  8. 
May  3. 
May  8. 
May  3. 

May  8. 
M*y  2. 
May  8. 
May  2. 
May  8. 

May  2. 
May  3. 
May  3. 
May  1. 
May  3. 

May  3. 
May  2. 


May  8. 
May  2. 

May  2. 
May  2. 
May  2. 
May  4. 
May  2. 

May  8. 
May  8. 
May  2. 
May  2. 
May  8. 


Sept.  6. 
Aug.  27. 
Aug.  27. 
Sept.  8. 
Sept.  12. 

Sept.  11. 
Sept.  24. 
Sept.  3. 


Aug.  14. 


Aug.  24. 

Sept.  24. 
Sept.  5. 
b.m.  Oct. 
Sept.  20. 
Sept.  12. 

Sept.  18. 
Sept.  27. 
m.e.Oct. 
b.m.Oot. 
Aug.  12. 

Aug  10. 
Aug.  8. 
Sept.  7. 
b.m.Oct. 
m.e.Oct. 


Aug.  10. 
Aug.  10. 
Sept.  24. 

Sept.  8. 


Sept.  17. 
Aug.  28. 

Sept.  12. 
Sept.  17. 


Sept.  12. 
8ept.  24. 
Sept.  10. 


Aug.  14. 

Oct.  22. 

Sept.  19. 
Sept.  24. 


4 
3 
6 

6 
3 
4 


8* 


5 
4 

5 

7 
7 

4 

1* 

4 


i* 

4 

4*4 
6 


2tt 


a 

ID 
4 
1 
8 

1 
8 
10 
4 
2 

1 
1 
6 
3 

10 

10 
1 
ft 


10 
1 
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PBACHKB.— CoMTia  vei>. 


Name. 


Planted. 

Bloomed. 

fl-s 

*! 

Is 

ii 

4 

is 
•Ss  * 
ggj 

|rf 

a 

i 

Si 

11 

|S 

1 

*  # 

1 

i 

•o  a 
ft*1 

1890 

May 

1__ 

AUg.  AO. 

8 

1800 

May 

8__ 

• 

t/.Ul.V/Ob. 

•71 

8 

1802 

May 

8 

Sept.  24. 

8 

8 

mi 

*°* 

8__ 

g 

b.m.Oct. 

e 

4 

1802 

May 

2.. 

• 

1898 

May 

4.. 

* 

* 

An.  fa 
AOS*  *0- 

f 

4tt 

9 

1800 

May 
May 

4— 

* 

• 

Bept%  10. 

f 

4 

4 

1800 

4.. 

o«in.uo»« 

4 

1 

1888 

May 

2.. 

Sept.  10. 

f 

8 

1 

1888 

May 

2.. 

c 

Aug.  17. 

f 

4 

1 

1890 

May 

4__ 

* 

Sept.  12. 

f 

7V4 

•71 

1 

1880 

May 

2.. 

* 

* 

Sept.  24. 

f 

4 

I 

1888 

May 

2.. 

Ana  1Q~ 
Aug*  IV. 

5 

j 

1802 

May 

9.. 

i 

Sept.  17. 

f 

ft 

9 

1880 

May 

2.. 

i 

Sept.  10. 

f 

8 

2 

1800 

May 

8.. 

* 

Aog  81 

j. 

•71 

8 

1892 

May 

2 

* 

WVi  fi. 

f 

4U 

*74 

8 

1808 

May 
May 

s . 

1894 

a.. 

4H 

1892 

May 

4.. 

* 

m.e.Oot. 

0 

10 

1888 

May 

2 

■ 

a* 

Rant  7 

8 

1 

1802 

May 

a. 

? 

Sept.  12. 

f 

7 

1894 

May 

2.. 

1894 





b.m.Sep. 

3H 

1802 

May 

i 

Aug.  20. 

f 

5 

1804 

May 

8.. 

• 

• 

8 

1*90 

May 

I 

• 

Septi  28. 

f 

4 

1890 

May 

4  " 

Ang,  15 

4 

10 

1889 

May 

2.. 

Sept.  101 

f 

3V4 

2 

1804 

May 

8._ 

■ 

1890 

May 

8 

• 

AV& 

8 

1890 

May 

8 

• 

* 

Sept.  8 

f 

3 

4 

1890 

May 

8* 

Sept.  6* 

f 

4V4 

5 

1894 

May 

1.. 

f 

1889 

May 

2.. 

m.e.Sep. 

f 

7 

1 

1892 

May 

2.. 

oepi*.  d«_ 

f 

5 

9 

1890 

May 

font  1ft 

f 

4 

I 

1893 

May 

8.. 

DOyv.  Iv. 

f 

4 

5 

1892 

May 

8.. 

J 

Aog.  80. 

f 

2 

2 

1800 

May 

8.. 

• 

Aug.  27. 

f 

6 

8 

1890 

May 
May 

4.. 

■ 

• 

oep«.  i. 

f 

RU 

8 

1890 

4_. 

? 

b.m.Oct* 

6 

9 

1892 

May 

2.. 

8 

2 

1888 

May 

2.. 

1 

f 

Aug.  5. 

8 

4 

1 

1892 

May 

2.. 

lu>9>UO«i 

f 

4 

7 

1802 

May 

8.. 

Sept.  20. 

O 

4 

10 

1801 

May 

3.. 

Sept.  9. 

f 

8 

10 

1890 

May 

3.. 

Oct.  IS. 

f 

5 

1 

1800 

May 

3.. 

Sept.  17. 

f 

S* 

1 

1888 

May 

2.. 

Sept.  14. 

f 

10 

1890 

May 

2.. 

Sept.  17. 

f 

6 

10 

1888 

May 

3„ 

b.m.Oct. 

f 

5H 

1 

1892 

May 

8.. 

m.e.Oct. 

f 

4 

6 

1890 

May 

3.. 

8ept.  8. 

f 

2 

1800 

May 

8.. 

Aog.  28. 

f 

4 

2 

HI 
112 
lit 
114 
115 

116 
117 
118 
119 
180 

in 

122 

ia 

124 
IS 

126 
121 
128 
129 
120 

121 
122 
131 
124 
135 

126 
127 
138 
18} 
140 

141 
141 
142 
144 
145 

146 

147 
148 
149 
190 

141 
132 
151 
154 
115 

186 
157 
158 
159 
180 

161 
182 
161 
164 


Magdala  

Marshall  

MoCollieter  

McKeritt  (Cling)... 

Minnie.  

Moore  

Morrie  Co.  

Morris  White  

Mountain  Rose  

Mnir  

Marat  

Mystery  

N.  Am.  Apt...  

Nectarine  

Reed  (Barnard)  

Neil  (Marshall)  

Neaington  free  

New  Proline  

Normand   

Oldmixon  cling  

Oldmixon  free  

Oriole  

Oscar 

Ostrander]  ~~" ------ 

Pallas  

Pslmerston  

Pansy   

Pearl  

Peninsular  (Yellow) 

Pickett  

Pratt  

Prince  (B.R.)  

Princess  

Princess  (of  Wales). 

Prise  

Prissl  

Red  Cheek  (Seal.). . 
Bed  Seedling........ 

Retd  .  .  

Reeves  (Par.)  

Biogold  '  

Biter  Bank  

Riven  

Boeer  

BoesriUe  

R.  8.  Stereos  

Sahray  

Scott  

Bener  

Shipley  

Smock  free  

ftmoekX  _  

Snow  Late  

(Southern  Early  
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167 
188 
100 
170 

171 
172 
173 
174 
175 

176 
177 
178 
179 
180 

181 
188 
188 
184 
18ft 

186 
187 
188 
180 
100 
101 


bpcUtwood  .......... 

Stark  Heath  

Steadly  

Stereos  Late  

Stereos  Rareripe  

St  John  

Strong  (Mammoth) . . . 
Stomp  (the  World) ... 

Summer  Soow   

Sorpasse  (Meloooton) 

Switaerland  

Toledo   

Toqnin   

Townsend  

Troth  

Toskena  

Wager(4porioos)  

Walker  _  

Walket  rar  

Washington  

Waterloo  _  

Willett  

Williamson  

Wonderful  

Northern  ...  .. 

Yellow  Rareripe  


Planted. 

Bloomed. 

••a 
11 

3  09 

-  m 

Eg 

ft 
11 

-G  . 
O  0B 
M  •- 

ri 

I 

■sJ 

il 
ri 

c  • 

0  vr 

Weight  of  froit  in 
ooooes. 

1 
1 

So' 
oS 
■d  • 

1882 

May  4.. 

1 

1802 

May  2.. 

g 

_ 

m.e.Oct. 

6 

$ 

1888 

May  2.. 

s 

b.m  Oct. 

4V4 

2 

1800 

May  8.. 

9 

b.m.Oct. 

• 

4 

1 

1*00 

May  2.. 

8 

r 

Sept.  19. 

£ 

4K 

2 

1800 

May  8.. 

• 

Aog.  19 

- 

8 

% 
1 

1802 

May  2.. 

a 

8*pt  9. 

f 

5 

2 

1802 

May  2.. 

s 

Aog.  14. 

m 

8 

1 

1804 

..... . 

1890 

"iiay"3" 

Aog.  28. 

M 

4H 

10 

XV 

1880 

May  8.. 

Sept.  16. 

f 

4 

4 

1884 

May  2.. 

1 

Aog.  12 

f 

2 

1802 

May  8.. 

1 

Sept.  9 

f 

8 

10 

1882 

May  8.. 

B 

Sept.  24. 

f 

6 

1800 

May  8.. 

Aog.  26. 

f 

3H 

| 

1802 

May  6 

g 

1802 

May  2.. 

S 

Sept.  27. 

8 

10 

1882 

May  2.. 

8 

1888 

May  8.. 

S 

Sept.  24. 

5H 

6 

1800 

May  8 

Sept.  12. 

8% 

ft 

1888 

May  8.. 

1 

Joly  80. 

8 

1 

1804 

May  2.. 

1 

1*02 

May  2.. 

8 

Sept  20. 

4 

1800 

May  8.. 

S 

b.m. Oct 

4H 

2 

180i 

May  2.. 

S 

Aog.  80. 

8 

6 

1888 

May  2.. 

a 

Aog.  24. 

2 

1 
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FRUITS  AT  SOUTH  HAVEN.  27 

The  following  notes  are  intended  mainly  to  invite  attention  to  new  and 
promising  varieties,  to  snob  older  ones  as  appear  to  deserve  increased 
attention,  and  to  give  such  farther  partionlars  as  are  supposed  to  be  of 
more  or  less  general  interest. 

Two  varieties  of  peaoh  have  been  received  and  planted  here  as  Allen ; 
also  a  third  as  Cleffey  Allen,  whioh  appears  in  our  lists  as  Oleffey  (Allen), 
with  the  anticipation  that  the  portion  in  brackets  may  be  ultimately  sup- 
pressed. Upon  farther  trial  one  of  the  former  may  prove  to  be  identical 
with  the  last. 

Alexander,  Amsden,  Canada,  River  Bank  and  Waterloo  are  all  semi 
clings  and  for  practical  purposes  may  be  treated  as  identical,  though  the 
last  named  is  probably  the  best  of  the  lot.  A  variety  coming  from  Texas 
erroneously  as  Lady  Ingold  (which  should  be  yellow),  is  also  of  this  class. 

Barber,  a  variety  understood  to  have  originated  in  Allegan  county, 
Michigan,  is  also  known  as  Hinman. 

Bequette  free  and  Bequette  cling,  as  received  from  Texas,  both  prove 
to  be  free  and  identical. 

Bickell,  received  from  Delaware,  ripens  here  in  late  October,  quite  too 
late  for  this  latitude. 

Bonanza  may  perhaps  justify  so  pretentious  a  name  in  a  more  southern 
latitude.    HeTe  it  is  so  late  as  to  be  worthless. 

Brett  is  also  too  late,  poor  and  small  to  be  of  any  value  here. 

Brigdon  is  a  fine  yellow  peaoh  of  good  quality,  a  popular  market  vari- 
ety in  oentral  New.  York.    Garfield  is  probably  identical  with  this. 

Branson,  although  coming  to  us  from  Delaware,  id  understood  to  be  the 
variety  of  this  name  originated  at  Benton  Harbor,  Michigan. 

Brown  (Brown's  Early)  originated  with  the  late  W.  A.  Brown,  of  Ber- 
rien county,  Michigan.  It  is  an  early,  pale  fleshed  variety,  an  early 
bearer  and  productive.  Kipe  in  August  but  less  desirable  than  several 
others  of  its  class  and  season 

Champion  originating  in  Illinois,  but  disseminated  by  an  Ohio  estab- 
lishment, is  a  beautiful  and  excellent  pale  fleshed  variety,  an  amateur 
peach,  rather  delicate  for  the  rough  handling  of  the  markets.  It  ripens 
here  the  last  of  August.  A  serrate  leafed  Champion,  originated  in  Allegan 
county,  Michigan,  is  so  liable  to  mildew  of  the  young  wood  and  foliage 
during  summer,  as  to  be  of  little  value.  This,  however,  may  be  prevented 
by  persistent  spraying  with  a  solution  of  copper  sulphate. 

Chili  2  and  Chili  3  are  seedlings  by  O.  Engle,  of  Paw  Paw,  Michigan, 
from  the  well  known  (Hill's)  Chili.  The  two  are  much  alike,  ripening  a 
little  later  than  the  parent,  of  slightly  larger  size  and  superior  quality. 

Crosby  ripened  a  few  specimens,  late  in  September.  It  manifests  good 
market  qualities,  but  is  apparently  a  somewhat  tardy  bearer. 

Dunlap  is  a  rather  large,  yellow  peaoh  of  good  quality,  productive, 
ripening  about  September  1.   It  promises  to  be  a  superior  market  variety. 

Early  Crawford  seedlings,  1  and  3,  seedlings  of  O.  Engle,  are  results  of 
his  quest  for  a  variety  similar  to  the  original  Early  Crawford,  but  with 
hardier  fruit  buds.  Experience  with  these  so  far  indicates  a  possible 
improvement  in  this  respect. 

Early  Michigan  originated  several  years  since  near  Lowell,  Michigan, 
with  J.  D.  Hosted,  then  of  that  plaoe,  now  of  Georgia.    His  numbers  15, 

globose,  and  16,  reniform,  aTe  very  muoh  alike  in  fruit,  so  much  so  that 
bey  are  grown  and  sold  indiscriminately,  by  many  nurserymen.  Grown 
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here  separately  there  are  so  far  a  few  days  difference  in  their  time  of 
ripening.    Both  are  valuable. 

Lewis,  which  is  understood  to  have  originated  sometime  since,  in  Alle- 
gan county,  Michigan,  closely  resembles  the  foregoing,  and  by  some  per- 
sons the  two  are  assumed  to  be  identical.  The  fruits  are  scarcely  distin- 
guishable, although  the  Early  Michigan  appears  to  be  slightly  superior 
in  quality. 

Elberta,  though  originating  at  the  south,  is  attracting  much  attention 
at  the  north.  It  has  now  fruited  here  two  seasons,  the  fruit  proving  to 
be  large  and  fine.    Its  productiveness  here  is  yet  to  be  determined. 

Engle  (Mam.),  another  seedling  by  C.  Engle,  has  been  disseminated  to 
some  extent  88  a  promising  market  variety,  ripening  early  in  September. 

Fox  is  a  rather  large  and  fine  pale  fleshed  peach,  of  good  quality,  which 
is  apparently  worthy  of  a  trial,  to  at  least  a  limited  extent. 

Globe  is  large,  beautiful  and  good,  but  so  far  unproductive.    Bipe  this 
season  m.  September. 

Gold  Drop  (possibly  an  old  variety  renamed),  ripe  this  season  m.  e. 
September;  also  Kalamazoo,  ripe  September  12,  are  both  too  well  and 
generally  known  as  popular  market  varieties  to  require  description. 

Haas  (John),  and  Hynes  (Surprise)  are  a  few  days  later  than  the  semi 
clings  heretofore  mentioned.  They  are  freestones  and  for  this  reason 
desirable  as  early  varieties  for  the  home  plantation. 

Hale,  Hale  X  No.  1  (a  seedling  by  C.  Engle),  and  Hyatt  also,  are  all 
nearly  alike  in  season  and  general  character:.    All  are  semi  dings. 

Hance  Smock,  in  season  and  general  qualities,  is  quite  similar  to  tbe 
old  Smock  free,  slightly  larger,  though  scarcely  its  equal  in  flavor. 

Late  Barnard  is  quite  similar  to  Early  Barnard  in  general  qualities, 
but  ripens  two  weeks  later.  j 

Late  White  (one  of  0.  Engle 's  seedlings),  although  of  only  medium  qual-  ; 
ity,  is  so  far  very  productive,  and  for  this  reason  may  prove  valuable  as-  { 
a  late  market  peach. 

Magdala,  Neotarine,  and  Wales  (Princess  of),  are  fine  amateur  varieties  ' 
of  English  origin.    They  are  mainly  desirable  as  fine  flavored  varieties 
for  the  home  plantation. 

McCollister,  ripe  September  24,  is  a  large,  attractive  looking  late  yellow 
peach  of  good  quality.  It  promises  to  be  a  regular  and  profuse  bearer, 
worthy  of  extensive  trial. 

Moore  (Fav.)  is  a  pale  fleshed  peach  of  more  than  medium  size,  and  of 
fine  flavor.    It  is  popular  at  the  east. 

Morris  White  has  long  been  valued  for  the  home  plantation  as  a  supe- 
rior variety  for  canning. 

Muir,  in  season  m.  September,  is  a  fine  yellow  peach  above  medium 
size,  of  good  flavor  and  productive.    Promising  for  market. 

Murat,  a  seedling  by  0.  Engle,  is  a  yellow  peach  of  more  than  medium 
size,  ripe  e.  September,  and  Pearl  another  from  the  same  with  pale  flesh 
of  superior  flavor  is  ripe  September  10.    Both  are  worthy  of  trial. 

Myetery  (Yellow)  is  a  very  beautiful  and  excellent  variety  ripe  Septem- 
ber 24.    So  far  it  is  comparatively  unproductive. 

Rivers  (Early)  ripe  August  5  has  scarcely  an  equal  as  an  early  peach 
for  both  dessert  and  market.    It  is  of  English  origin. 

B.  S.  Stevens  is  tbe  name  under  which  trees  of  a  yellow  variety  were 
received  from  a  western  New  York  nurseryman  for  trial.  They  have  paw 
fruited  two  years  but  very  sparingly.    Not  promising.  ^ 
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Salway  is  an  excellent  variety  when  well  ripened  but  it  is  too  late  to  be 
reliable  in  this  climate. 

Steadly  ripe  here  b.  m.  October  is  apparently  a  tardy  bearer  and  rather 
late  for  this  latitude. 

Stevens  Rareripe  proves  so  far  to  be  a  heavy  bearer  of  fruit  of  medium 
weight  and  size  and  good  quality.  It  promises  to  be  profitable.  Season 
m.  e.  September. 

St.  John  is  somewhat  popular  as  an  early  yellow  variety ;  ripe  here 
August  19.  Crane's  Early  is  alleged  to  be  a  synonym  but  trees  received 
under  this  latter  name  from  Allegan  county,  Michigan,  ripened  fully  three 
weeks  later  and  are  obviously  distinct. 

Wonderful  of  New  Jersey  is  quite  too  late  to  be  useful  or  valuable  here. 
Its  season  in  this  locality  is  b.  m.  October. 

Tellow  Rareripe  is  an  old  variety  and  there  appear  to  be  a  number  of 
varieties  doing  duty  under  this  name.  A  variety  under  this  name  some 
fifty  years  since  was  of  fine  size  and  high  quality  while  the  one  grown 
here  is  of  small  size  and  low  quality. 

APRICOTS  {Armeniaca  vulgaris). 

A  few  of  the  so  called  Russian  Apricots  were  planted  here  in  1888  and 
still  others  in  1890.  Several  of  these  have  shown  bloom  from  time  to 
time  bat  have  invariably  failed  to  set  and  mature  fruit.  The  trees  also 
have  most  of  them  died  from  some  not  very  obvious  cause  till  only  a  few 
remain. 

Two  years  since  trees  of  the  new  Harris  apricot  (a  recent  New  York 
seedling)  were  planted.  These  have  grown  finely  and  remain  in  appar- 
ently perfect  health.    Bloom  may  be  expected  upon  them  next  season. 

Some  fifty  years  since  the  writer  worked  the  Breda,  and  also  the  Black 
apricot  upon  plum  stocks.  These  were  planted  and  trained  against  the 
south  side  of  a  building,  in  which  situation  they  bloomed  and  fruited 
freely  for  a  series  of  years,  until  their  removal  became  necessary  to 
aooommodate  building  improvements.  Such  experience  seems  to  indi- 
cate that  the  failure  of  this  fruit  in  this  climate  may  be  due  to  either 
innate  lack  of  hardiness,  or  to  its  habit  of  very  early  blooming,  one  or 
both,  and  point  to  the  need  of  a  sheltered  location. 

Under  the  circumstances  the  Harris  plants  will  be  carefully  watched 
with  the  hope  that  as  a  genuine  American  seedling  it  may  prove  the  fore- 
runner of  a  new  and  hardier  strain. 

They  have  been  treated  for  insects  and  fungi  in  connection  with 
peaches  and  plums,  to  which  reference  is  therefore  made. 

NECTARINES  (Peraica  vulgaris). 

The  neotarine,  being  closely  affiliated  with  the  peaoh,  has  been  given  a 
place  in  the  peaoh  plantation  and  subjected  to  the  same  general  treat- 
ment, although  owing  to  its  special  liability  to  the  attacks  of  the  curoulio, 
only  a  single  variety  has  thus  far  been  planted. 

For  treatment  as  against  insects  and  fungi,  reference  is  made  to  the 
seotion  on  peaches. 

Pitmaston  Orange  is  the  only  named  variety  thus  far  planted.  This  is 
reputed  to  be  a  vigorous  grower,  but  the  plants  which  were  received  in 
1892  prove  to  be  persistently  feeble,  and  so  far  have  not  even  shown 
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bloom,  a  condition  probably  due  either  to  disease  or  to  the  unfriendly 
influence  of  stock  upon  which  it  was  worked. 

GRAPES  (Vitis). 

The  number  of  varieties  of  grapes  now  growing  upon  the  Station  prem- 
ises is  one  hundred  and  sixty-seven. 

Last  spring  proved  unfortunate  for  the  grape.  The  earlier  part  of  May 
was  rather  mild,  though  with  occasional  paroxysms  of  cold,  dangerously 
near  the  freezing  point.  Yet  the  young  grape  wood  had  made  satisfactory 
growth  and  in  most  cases  the  incipient  clusters  were  already  formed,  when 
after  several  threatenings  a  severe  frost  occurred  during  the  night  of  May 
21  and  22,  killing  nearly  the  entire  new  foliage  and  wood,  and  thus  rain- 
ing the  prospect  of  a  season's  crop  of  fruit. 

The  warm  weather  which  followed,  however,  soon  forced  new  growth 
from  dormant  buds,  while  more  or  less  of  the  older  buds  upon  the  new 
canes  proved  to  be  so  far  uninjured  that  they  finally  burst  into  growth. 
It  soon  became  obvious  that  so  many  young  oanes  were  being  started  that 
at  least  very  many  were  likely  to  be  too  weak  to  beoome  satisfactory  fruit- 
ing canes  for  next  season. 

To  at  least  partially  escape  this  danger  a  large  portion  of  the  weaker 
oanes  was  pruned  away.  The  result  being  the  increased  growth  of  those 
remaining.  Still  it  seems  possible,  if  not  even  probable,  that  a  still  bet- 
ter result  might  have  been  secured  by  at  onoe  removing  all  the  frosted 
young  wood. 

While  this  subsequent  growth  has  produced  a  small  crop  of  seoondary 
clusters,  which  a  very  favorable  summer  and  autumn  has  ripened  fairly 
well,  its  amount  will  scarcely  be  claimed  to  have  exceeded  one-tenth, 
perchance  not  above  one-twentieth  of  a  full  crop. 

Aside  from  this  the  relative  dates  of  ripening  as  well  as  the  compara- 
tive productiveness  are,  as  an  unavoidable  result,  so  seriously  disarranged 
that  any  attempt  to  tabulate  them  seems  likely  to  prove  rather  misleading 
than  beneficial.    This  therefore  is  omitted  for  the  present  season. 

PLUMS  •  ( Prunu8). 

The  plums  upon  the  station  grounds  both  trees  and  fruit,  have  been 
notably  exempt  from  the  attacks  of  fungi  during  the  year. 

Among  insects  the  ouroulio  has  been  present  as  usual,  also  the  rose 
chafer,  the  latter  perhaps  in  somewhat  reduced  numbers.  The  cherry 
slug,  though  attacking  the  cherry,  pear,  and  quince,  has  not  been 
observed  upon  the  plum  this  season. 

The  spray  of  copper  sulphate  applied  while  growth  was  yet  dormant, 
included  the  plums.  No  subsequent  applications  were  found  to  be 
needful. 

On  May  29  the  crescent  mark  of  the  curoulio  beginning  to  appear  upon 
the  young  fruits  jarring  was  commenced,  and  was  continued  daily  with 
only  occasional  intermissions,  until  June  29,  when  the  insects  had 
become  so  rare  that  it  seemed  no  longer  needful. 

The  same  process  was  adopted  against  the  roee  chafer,  its  season  being 
mainly  coincident  with  that  of  the  curculio,  although  more  or  less  hand- 
picking  was  found  to  be  necessary  in  the  case  of  the  chafer. 
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Plums  bloomed  from  the  1st  to  the  6th  of  May,  aod  the  young  fruits 
were  therefore  yet  enclosed  in  the  remains  of  the  calyx  daring  the  frost 
of  the  21st  and  22d,  which  was  probably  the  reason  why  they  escaped  the 
calamity  which  befell  the  grapes  on  that  occasion. 

The  bloom  of  many  varieties  was  very  profuse,  notably  that  of  most  of 
the  Japanese  varieties,  some  of  which  although  band-thinned  while  yet 
small,  where  still  so  borne  down  by  the  weight  of  the  fruit  when  fully 
grown,  that  more  or  less  of  them  were  broken,  although  carefully 
supported. 

Several  of  the  more  heavily  laden  trees  were  given  a  thorough  drench- 
ing with  water  to  enable  them  to  carry  through  and  properly  mature  their 
heavy  burdens  of  fruit  during  the  heat  and  unprecedented  drouth  then 
occurring.  This  was  done  by  forming  a  trenob  about  the  tree,  filling  it 
with  water  and  replacing  the  earth  after  the  water  bad  been  absorbed. 
This  process  was  repeated  once  or  twice  a  week  while  the  neoessity 
odhtinned. 
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Nam*. 


Abundance  

Agen  Prune  

Arohdoke  1  

Arctic  

Bailey  (8. 8.)  

Baker  prone  

Bavay  

Blaok  Diamond... 

Black  prune!  

Borbank  

Bnrbank  2  

Bnrbank  7  

Bnrbank  11  

Chabot-  

Cheney.  , 

Cook  

Caar  , 

De  Soto  

Eagle  

Englebert  

Field  

Forest  Garden  

Forest  Boee  

Garfield  , 

Glass  

G.  No,  4  

Golden  Beanty  .... 

Grand  Dnke  

Gneii  

Hawkeye  

Hungarian  (Iowa). 

Kelsey  "11.111™  I 

Kingston  

Lombard  .., 

Long  Fruit  

Maquoketa  

Mariana  

Mara  

Merunka.  

Middleburg  

Miner  

Moldavka  

Moreman  

Naples  (Beanty  of) 

Newman  

Niagara..  

Nicholas  (White)  . 

Ogon   

Orel  20  

Pissard  

Prairie  (Flower).. 
Bed  Negate ....... 

Bobinson  ... 

Boilings  tone  


Bpeoies. 


Hattan  

Domes  tica  

Domestica.  

Domestica  

Domestica  

Domestica  

Domestica  

Domestica  

Domestica  

Hattan  

Hattan  

Maine?  

Hattan  

Hattan  

Americana  

HortulanaT  

Domestioa  

Americana  

Domestica  

Domestioa  

Domestica.  

Americana..  

Hortalana  Tar.  Miner!.. 

Hortnlana  

Domestica.  

Domestioa  ...  

Hortnlana  

Domestioa.  

Domestica..  

Americana.  

Domestioa.  

AmericanaT  

Hattan  

Domestica   

Domestica.  

Hattan   

Americana.   

Csrasifera  HybJ .... 

Hattan  .  ._ 

Domestica  

Domestica.   

Hortnlana  Tar.  Miner! . 

Domestica  — 

Hortnlana  

Domestica*.  

Angnstif olia  

Domestioa  

Americana?  

Hattan  

Domestioa.  

Myrobalan?   

Hortnlana  rar.  MinerL. 

Hattan.  

Angnstif  olia  

Americana.  


IBM 
)890 
1888 
1891 
1890 

1898 
1892 
1892 
1888 
1898 

1890 
1890 
1890 
1893 
1888 

1890 
1892 
1888 
1890 
1890 

1898 
1889 
1890 
1889 
1890 

1890 
1891 
1890 
1890 


1888 
1800 
1890 
lfe90 
1890 

1890 
1888 
1890 
1890 
1888 

1890 
1890 
1888 
1890 
1889 

1890 
1890 
1890 
1890 
1888 


1889 
1890 
1690 
1890 


a 


May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
Meg 
May 

May 
May 
May 
May 
May 

May 

May 
May 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May 

May 
May 
May 
May 

May 
May 
M»y 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
May 
May 


s 


Aug.  9. 


Aug.  14.. 
Aug.  18.. 


b.  Oct.... 
Sept.  1.. 

Aug.  28.. 

Aug.  9.. 
Ang.  22.. 


Ang.  15. 

Ang.  80... 
July  28... 
Ang.  25... 
Ang.  6 
Ang.  24 

Ang.  16... 
Ang.  22... 
m.  e.  Sept. 
m.  e.  Oct. 


e.  Oot  

Sept.  1&. 
Ang.  2k.. 
b.  m.  Sept. 

Ang.  20... 
Ang.  26. 

Sept.  18. 
Ang.  22... 

July  18... 
Sept.  16... 
Ang.  10... 
Aug.  6.. 
July  81.. 


Sept.  19.. 
Ang.  14.. 
July  26... 


Ang.  25. 


Ang.  25. 

Joly  24... 
Ang.  27 


Oct.  1... 
Ang.  9... 
Ang.  17... 
Sept.  1 
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Name. 


Saratoga  t. 

Sataoma 
Shipper  (i^de) 

Shiro  Smomo   

Shropahira  

SiNKD^h  "(Einff)  "  llll 

Van  Baron    

Victoria  

WangenhaLm   

Wearer..  

Wolf  

Wrant    

Yellow  Anbert  

Toaaba    

Yoaamite  Purple  

Yoasmlte  Yellow.  

i 


Species. 


Domestiea.  

Hattan_  

Domestiea.  

Hattan  

Domestical  

Simoni   

DomastJca..   .... 

Americana  Tar.  Mcllis.. 

Domes  tica  

Domestioa   

Americana  var.  Mollis. 

Americana  yar  

Americana.  , 

Domestical.  

Hattan  —  , 

Americana  

Americana   


1890 
1890 
1890 
1890 
1890 


1888 
1890 
1890 
1890 
1890 


1890 
1888 
1890 
1888 
1890 

1892 
1898 


May  8. 
May  8. 
May  8. 
May  8. 
May  4. 

May  1. 
May  3. 
May  4. 
May  3. 
May  4. 

May  4. 
May  4. 
Msy  4. 
May  3. 
May  1. 

May  4. 
May  4. 


I 


An*.  24. 
Aug.  28. 
Ana.  19. 
JaJy  28. 
Sept.  9. 

Amj.  25. 
Ami.  29. 


2 


Ami.  19. 


Sept.  25.. 
Aug.  22.. 
Sept.  18.. 
Aug.  27.. 
July  18. 

Sept.  §.. 
Sept.  7.. 


IK 


1 

H 

1 

8-5 
H 


NOTES  BE8PECTING  SOME  OF  THE  PLUMS  FRUITED  THE  PAST  SEASON. 
European  or  domestica  varieties. 

Bailey  is  a  variety  received,  in  oion,  from  S.  S.  Bailey  of  Kent  county, 
Michigan,  without  name,  and  is  temporarily  designated  as  above.  The 
fruit  is  large,  yellow,  nearly  free,  and  of  excellent  quality.  The  tree  is 
vigorous,  of  upright  habit.    Productiveness  yet  undetermined. 

Bavay  was  originally  introduced  from  Belgium  as  Heine  Claude  de 
Bavay.  But  that  type  of  high  quality  among  plums,  the  true  Green 
Gage  or  Beine  Claude,  having  long  since  preempted  both  these  names, 
their  application  to  this  is  sure  to  occasion  confusion.  For  this  reason, 
and  in  the  interest  of  brevity,  the  word  Bavay  (the  originator's  name) 
only  is  used  to  designate  this  variety. 

Black  Diamond,  round,  Grand  Duke,  long  oval,  and  Kingston  of  sim- 
ilar form,  and  are  eaoh  very  large,  with  dense  blue  bloom  and  very  showy. 
The  trees  are  vigorous  and  productive. 

Blaok  prune  (probably  incorrect),  Hungarian?,  Merunka,  Moldavka, 
Orel  20,  and  Yellow  Aubert  (received  as  Dame  Albert),  are  all  from  Prof. 
B  odd's  Bussian  importations.  Yellow  Aubert  promises  to  be  the  most 
valuable  of  these.    So  far  nearly  all  are  but  moderately  productive. 

Czar  has  only  fruited  this  year  upon  small  trees.  The  fruit  is  large  * 
and  attractive. 

Engle,  received  without  name,  from  C.  Engle  of  Paw  Paw,  Miohigan, 
is  a  rather  small  yellow  plum  of  good  quality.  It  is  understood  to  be  the 
originator's  purpose  to  withhold  it  on  account  of  its  deficient  size. 

Gueii,  Lombard,  Naples  and  Niagara  (as  reoeived  here)  are  all  very 
similar  so  far  as  their  fruits  are  concerned,  although  th6  trees  differ  more 
or  less  in  habit  of  growth. 

Saratoga  is  promising  as  a  market  plum.    Color  purplish  red,  a  rare 
color  among  the  dornesticas.    Tree  vigorous  and  productive. 

«*  Digitized  by  Google 


34  MICHIGAN  EXPERIMENT  STATION. 

Victoria  fruited  here  for  the  first  time  this  season.  Weight  of  a  speci- 
men one  and  a  half  ounces,  oolor  red  with  yellowish  grey  dots,  flesh  firm, 
moderately  juicy,  nearly  sweet,  freestone.    A  market  variety. 

Native  plums. 

Few' if  any  of  these  are  desirable  in  Michigan,  except  possibly,  in  local- 
ities in  which  unusual  hardiness  is  requisite. 

Cheney,  De  Soto,  Hawkeye,  Moreman,  Bobinson  and  Rollingstone  are 
among  the  most  desirable  of  these  so  far  as  quality  and  reasonable  produc- 
tiveness are  concerned. 

Cook  (Fav.),  Forest  Garden,  Forest  Rose,  Nicholas  (white),  and  Prai- 
rie Flower,  have  so  far  proved  only  moderately  productive. 

Garfield  is  very  vigorous,  very  late  and  exceedingly  unproductive.  It 
is  valueless  here. 

Golden  Beauty  is  exceedingly  vigorous  and  enormously  productive. 
The  clusters  of  fruit  are  very  beautiful,  but  too  late  to  aoquire  even  toler- 
able flavor  within  our  season. 

Jewell,  Maquoketa,  Van  Buren,  Weaver,  Wolf,  Wyant,  Yosemite  Par- . 
pie  and  Yosemite  Yellow  so  far  are  neither  sufficiently  productive  nor 
otherwise  desirable  for  this  region  so  far  as  tested  here. 

Oriental  or  Japanese  plums. 

Abundanoe  is  an  objeotionable  name  apparently  chosen  for  purposes  of 
trade.  Its  adoption  can  only  be  justified  by  the  faot  that  it  applies  to 
one  of  the  two  varieties  originally  introduced  to  our  country  as  Bo  tan. 
In  oommon  with  several  other  Oriental  varieties,  although  of  only  medium 
size,  and  quality,  it  is  so  enormously  productive  that  unless  severely 
thinned,  the  tree  will  surely  ruin  itself  by  overbearing.  Bipe  b.  August 
and  oontinues  a  long  time. 

Burbank  is  similar  to  the  foregoing  in  habit  of  growth,  though  more 
spreading,  the  fruit  larger  and  of  better  quality,  and  ripening  later.  It 
promises  to  be  productive. 

Burbank  2  is  much  like  Abundanoe,  equally  productive  and  ripens 
about  the  same  time. 

Burbank  11  is  of  finer  flavor,  larger  size,  and  ripens  later,  but  is  lees 
productive.  In  both  tree  and  fruit  it  gives  indications  of  a  possible 
admixture  of  domestica  blood. 

Long  Fruited.  Trees  received  under  this  name  are  so  far  comparatively 
unproductive,  the  fruit  small  and  round,  ripening  July  15.  It  is  perhaps 
spurious. 

Maru  and  Shiro  Smomo  are  quite  similar  in  most  respects,  though  the 
latter  differs  in  flavor  and  ripens  a  few  days  later.  Both  are  enormously 
productive.    Their  fruit  is  similar  to  Abundanoe  in  general  appearance. 

Ogon  has  pale  yellow  fruit,  slightly  larger  than  the  foregoing,  but  lower 
in  quality.    It  is  similarly  productive  and  ripens  about  the  same  time. 

Bed  Negate  is  abundantly  productive,  and  the  fruit  larger  and  of  higher 
quality  than  is  the  case  with  most  others  of  its  class  tested  here.  It 
ripens  the  last  of  August. 

Satsuma  is  an  oddity  among  plums.  When  fully  ripe,  both  skin  and 
pulp  are  very  dark  purple.  Weight  of  fruits  two  ounces.  This  as  well 
as  most  others  of  this  class  keep  unusually  well  after  ripening. 
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Yoeebe  is  the  earliest  plum  with  whioh  we  are  acquainted:  ripening 
here  this  season  on  July  13.  Its  size  is  rather  small  and  quality  only 
passable.    So  far  it  is  a  thin  bearer. 

Simon  (quoted  in  catalogues  as  Pruntis  Simoni)  is  not  recognized  as 
belonging  to  either  of  the  foregoing  olasses.  The  tree  is  a  fine  grower 
and  very  productive,  and  the  fruit  large  and  beautiful,  but  nearly  or  quite 
worthless,  so  far  as  quality  is  oonoerned. 

Piasard  (Pruntis  Pissardi)  is  only  desirable  as  a  novelty  on  account  of 
the  dark  purple  color  of  its  foliage. 

PEARS  (Pyrus  communis). 

This  seoond  year  of  excessive  drouth  has  proved  even  more  severe  than 
the  preceding  one,  while  even  during  the  intervening  dormant  period  the 
supply  of  moisture  was  by  no  means  adequate.  This  defioienoy  must  be 
supposed  at  least  to  some  extent  to  have  affected  both  wood  and  fruit 
growth.  Quite  possibly  during  both  seasons  it  may  have  partially  pre- 
vented the  development  of  fruit  buds  and  thus  partially  or  wholly  delayed 
the  fruiting  of  some  varieties.  Be  this  as  it  may  the  trees  have  continued 
in  a  healthy  and  vigorous  condition,  and  a  considerable  number  of  varie- 
ties have  matured  more  or  less  fruit. 

There  have  been  no  fungous  attacks  upon  pear  trees  except  in  the  case  of 
two  trees  of  Vicar  in  which  the  blight  of  last  year  compelled  their  entire 
removal  last  spring,  together  with  one  or  two  adjacent  trees,  the  disease 
in  which  was  not  discovered  until  the  planting  season  last  spring. 

The  larvae  of  the  codling  moth  were  so  effectually  subdued  by  the 
sprays  applied  to  the  first  brood  that  a  treatment  for  a  seoond  brood  was 
deemed  unnecessary,  but  too  late  it  became  obvious  that  either  the 
remaining  progeny  of  the  first  brood  or  an  immigration  from  outside  had 
sufficed  to  largely  oolonize  the  scattered  product  of  the  newly  fruiting 
trees. 

The  slug  (Eriocampa  cerasi)  appeared  upon  the  pear  at  the  usual 
season,  but  yielded  readily  to  the  usual  spray  of  tobaoco  decoction. 

The  three  or  four  trees  whioh  were  supposed  to  have  been  overlooked  in 
the  preliminary  spray  of  the  spring  of  1894,  and  which  apparently  for 
that  reason  were  afflicted  last  season  with  scab  (Fusicladium  dendrite 
cum)  were  together  with  the  entire  plantation  thoroughly  treated  on  April 
1  to  6,  with  the  strong  copper  sulphate  solution  with  very  satisfactory 
results. 

On  May  3  and  4  a  second  treatment  was  applied,  using  a  solution  of 
one  pound  of  copper  sulphate  in  250  gallons  of  water. 
May  20  a  spray  was  applied  consisting  of  four  pounds  of  copper  sul- 

f)hate,  nine  pounds  of  lime  and  two  and  one-half  ounces  of  Paris  green  in 
orty  gallons  of  water. 
June  1  the  above  was  repeated  as  a  remedy  for  the  codling  moth. 
June  24  the  slug  having  appeared  they  were  treated  with  a  strong  dose 
of  tobacco  water  whioh  was  thoroughly  effective. 

The  following  table  includes  such  varieties  of  pears  as  have  shown 
bloom  and  fruit,  one  or  both,  during  the  current  year. 
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PEARS  {Pyru*  communis). 


Name. 


Ansjonleme  .  

Anion  .  

Aosaolt   

Barry  

Bartlett   

Bessemlanka  (506)  

Bloodgood  

Cleirgean   

Clapp  (Pav.)  

Cornice  (Doyenne  dn) 

Congroe  (Sony.)-—  

Dana  Hovey  .  

Dahamel  -  

Early  Dacheese  

Fitswater  

Gskovsk  (M7)  

GHffard  

Oray  Doyenne  

Howell  

Jones  

Knrakaya  (392)  

Lawrence  

Louise  (Jersey)  

Lucrative  

Margaret   

MiUett  

Monnt  Vernon  

Ogerean  

PTtmaston   

Ponnd  

Boeder    

Bosiiecer   

Batter  

Seokel  

Summer  Doyenne  

Victories  

Winter  Nells  


1801 
1888 
1888 
1892 
1801 

1888 


1881 
1888 
1801 

1800 

188S 
1891 

1808 

1881 
1888 


1888 
1888 


1888 
1888 
1891 
1888 
1889 

1801 
1801 
1801 
1801 
1880 

1801 
1888 
189! 
1888 


1888 


May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May 
May 
May 
May 


May 
May 
May 
May 
May 

May 
May 
May 
May 
May 

May  8. 
May  5. 


Oct-Nov.. 
Oct -Nov.. 
b.  m.  Sept. 

b.  m.  Sept. 

Ang.  3.._ 

eAvg-b9ept 

Oot^Nov 


Nov  

b.  Sept... 


b.  Ang.  

b.  Ang.  

m.  Nov.— 
m.  e.  Sept. 
e.  Oct  

m.  e.  B*pt. 
Nov.-Dec. 

b.  m.  Sept. 
July  88. 


Oe£-Dee.. 

Winter  

m.  Oct.  

Ang.  IS... 

*Joly~"i&~" 

Ang.  18... 
Ool-Dee.. 


I8 


? 

fc 


U 
8 
6 

ft* 


7 
4 


8 

4 
4 
7 
4 

4 
5 

5* 


11 


7H 


Angouleme  (usually  known  as  Duohess)  is  reputed  to  be  only  desirable 
as  a  dwarf,  for  whioh  purpose  it  is  doubtless  one  of  the  best  It  may 
however,  be  doubtful  whether  this' assumption  is  not  due  quite  as  muob 
to  the  preferenoe  of  nurserymen  for  this  method  of  propagation  as  to  any 
aotual  advantage  of  dwarfs  over  trees  grown  upon  free  stocks.  The  expe- 
rience of  the  writer  both  at  this  Station  and  elsewhere  is  quite  in  favor  of 
the  latter. 

Anjou,  though  reputed  to  be  a  tardy  bearer,  has  this  year  produced  8 
few  good  specimens  upon  trees  planted  as  yearlings  in  1888,  branched  low 
and  managed  as  dwarf  standards. 

Ansault  (Bonne  de  Puits  Ansault)  is  an  early  bearing,  very  prolifio 
variety  and  the  fruit  of  fine  size,  though  of  only  moderate  quality. 

Bloodgood,  an  old  variety,  is  an  early  and  profuse  bearer,  fruit  of  good 
size  and  finely  flavored,  ripening  early  in  August. 

Clapp  (Favorite)  ripened  in  advanoe  of  Bartlett.  It  is  large,  beautiful 
and  good,  but  must  be  pioked  early _to  prevent  rotting  at  the  core. 
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Dana  Hovey  is  small  but  exoellent,  and  the  tree  very  satisfactory.  It 
is  one  of  tfie  very  finest  early  winter  pears  for  the  home  plantation. 

Comioe  (Doyenne  du  Comioe)  is  a  large  and  exoellent  pear,  wbioh  was 
received  and  planted  in  1891,  as  Howell,  to  whiob  it  is  far  superior  in 
both  size  and  quality. 

Gakovsk,  Kurskaya,  Bessemianka  and  Viotorina  are  from  Prof.  Budd's 
importations  from  eastern  Europe.  None  of  them  oompare  favorably 
with  our  well  known  varieties  of  similar  season. 

Oiffard,  an  early  August  pear  of  high  quality,  is  admirably  adapted  for 
use  in  the  plantations  of  oritioal  lovers  of  this  fruit. 

Gray  Doyenne  is  an  old  and  exoellent  amateur  pear,  ripening  in  Octo- 
ber and  November.    It  is  now  rarely  planted. 

Howell  is  well  known  as  a  desirable  market  pear  for  late  September. 

Jones  is  a  scarcely  medium  sized  pear  of  very  good  quality,  ripening  in 
October  and  November. 

Lawrence  has  many  desirable  qualities  of  both  tree  and  fruit,  whioh 
render  it  desirable  as  an  early  winter  market  variety. 

Lucrative  is  an  old  and  exoellent  pear,  whiob  every  lover  of  this  fruit 
should  plant  for  home  use.  With  better  color  it  would  doubtless  be 
valued  as  a  market  fruit  also. 

Margaret.  Several  varieties  have  been  received  and  fruited  under  this 
name.  Farther  trial  is  needful  to  determine  the  identity  of  each.  A 
small  very  early  one  is  of  fair  quality  and  very  productive. 

Mount  Vernon.  Two  varieties  have  been  received  and  fruited  under 
this  name,  and  farther  trial  is  needful  to  properly  determine  their  identity. 

Ogereau,  a  large  pear,  season  November  and  December,  is  a  vigorous 
grower  and  an  early  bearer.    Worthy  of  trial  for  market. 

Pound  is  a  very  old  variety,  very  large,  but  only  valuable  for  show  and 
for  the  kitchen. 

Boeder  (Doctor  Boeder)  is  a  fruit  weighing  seven  ounoes,  of  high  qual- 
ity, keeping  through  November. 

The  tree  is  thrifty  and  so  far  an  early  and  abundant  bearer. 

Bostiezer  is  an  old  European  variety,  weighing  only  three  ounoes  and 
not  of  attractive  appearanoe,  but  of  exquisite  flavor.  Season  August. 
Tree  vigorous,  very  spreading,  requires  severe  outting  back  to  produoe  a 
satisfactory  head. 

Seokel  is  well  known  for  its  exquisite  flavor.  Its  diminutive  size  is 
its  chief  drawback,  whioh,  howdver,  is  compensated  by  its  productiveness. 
The  tree  is  healthy  and  remarkably  free  from  blight. 

Summer  Doyenne  (Doyenne  d'Ete. )  is  the  earliest  reasonably  good  pear. 
Although  of  diminutive  size,  this  is  compensated  by  its  productiveness. 
The  tree  is  vigorous  and  healthy. 

Winter  Nelis  ranks  among  winter  pears  as  does  the  Seokel  among  the 
summer  and  autumn  varieties,  as  the  type  of  high  quality.  The  tree  is 
of  a  straggling,  irregular  habit  and  doubtless  for  that  reason  is  not  popu- 
lar with  nurserymen,  who  usually  double  work  it. 

APPLES  (Pyms  malus).  # 

Apples,  in  common  with  other  fruit  trees,  have  made  satisfactory 
growths,  notwithstanding  the  prevailing  drouth,  and  a  very  considerable 
number  of  varieties  have  shown  more  or  less  fruit. 

Whether  due  to  the  spray  applied  April  1  to  6,  or  otherwise,  no  fungi 
have  been  discovered  attacking  either  trees  or  fruit  during  the  season, 
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and  the  only  inseot  noted  was  the  seoond  brood  of  oodling  moth  larva,  the 
appearance  of  whioh  had  not  been  anticipated  since  the  first  brood  had 
been  conspicuous  by  their  absence. 
Following  the  general  spray  of  April  1  to  6  : 

On  May  3  to  4  apples  were  sprayed  to  prevent  scab,  with  a  solution  of 
one  pound  of  copper  sulphate  in  250  callous  of  water. 

On  May  20  they  were  again  sprayed,  this  time  with  Bordeaux  mixture 
consisting  of  four  pounds  of  copper  sulphate,  nine  pounds  of  stone  lime 
and  two  and  one-fourth  ounoes  or  Paris  green  in  forty  gallons  of  water. 

On  June  1  the  spray  was  repeated  using  the  same  mixture. 

Farther  treatment  should  doubtless  have  been  applied  to  destroy  the 
seoond  brood  of  oodling  moth  lajrvsB,  but  the  apparently  thorough  destruc- 
tion of  the  early  brood  had  left  the  conviction  that  no  seoond  brood  need 
be  expected,  and  this  error  was  not  discovered  till  too  late  for  remedy. 

The  following  table  includes  the  varieties  which  have  bloomed  and 
fruited,  one  or  both,  during  the  ourrent  season. 

Under  the  head  of  productiveness  the  results  of  the  ourrent  year  only 
are  given. 

The  word  orab  attached  to  a  name  is  not  to  be  understood  as  any  part 
of  such  name. 

In  grading  as  to  quality  crabs  are  oompared  with  crabs  only. 


Digitized  by 


Google 


FRUITS  AT  SOUTH  HAVEN. 
APPLES  (Pvnu  mahu). 
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3 

4 

5 

6 
7 
S 
9 
10 

11 
IS 
18 
14 
IB 

16 
17 
18 
19 
tt 

SI 

ss 


41 
42 
tt 
44 
4ft 

46 
47 
48 
40 
10 

II 
fS 
IS 
M 
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Nam*. 


August  (orab). 
Babbit 


>bitt 

Berty  

Batnllea. 
BloeAnis 


Bororinka  

Bongh  

Bradford  

Carloogh   

Chenango  


Cogswell . 

Cotton'.  

Cornell... 

Craine  

Collin  


Dartmouth  (crab) . 
Dickinson   


Dyer  

Karly  Strawberry 
Bgyptian  


JSxeelsior  (exab) . 

Fail  Pippin  

Fink   

Florence  (orab).. 
Flushing  


Oano  —  

Garden  Royal  

Gibb  (orab)  

Gideon  

Gloege   


Golden  Belnette  

Golden  Basset  (N.  Y.)  . 

Grimes  

Groan  

Hagenkopt  


Hargrore  

Hawley  

Hnbbardston . 


Iowa  Keeper. 


Jefferie  

Jelly  (orab).. 
Jersey  Swoot.. 

Jonathan  

Keswick  


Lawyer  

Loogfield  

Loo  (crab)  

Lowell  

Magog  


Maiden  Blnah. 
Marmalade 
Martha  (crab)  '. 
Mason  Orange.. 


1890 
1890 


1888 
1890 


1888 
1890 
1880 
1888 

1888 
1888 
1890 
1888 
1890 

1800 
1880 
1888 
1888 
1888 

1800 
1888 
1802 
1800 


1890 
1888 
1802 
1890 
1888 


1*88 
1800 
1890 


1892 
1888 
1888 
1892 
1801 

1888 
1890 
1888 
1888 


1800 
1892 
1800 
1888 
1890 

1888 
1888 
1800 
1890 
1892 


May  5. 
May  ft. 
May  9. 
May  6. 
May  6. 

May  14. 
May  16. 
May  0. 
May  8. 
May  7. 

May  6. 
May  4. 
May  5. 
May  7. 
May  6. 

May  5. 
May  7. 
May  6. 
May  7. 
May  8. 

May  S. 
May  7. 
May  7. 
May  4. 

Msyl8. 

May  6. 
May  8. 
May  4. 
May  5. 
May  6. 


May 
May 
May 
May 
May 


May  6. 
May  6. 
May  7. 
May  10. 
May  6. 

May  S. 
May  5. 
May  6. 
May  6. 
May  S. 

May  7. 
May  5. 
May  5. 
May  0. 
May  7. 

May  5. 
May  8. 
May  6. 
May  9. 
May  5. 


! 


8ept.l5.. 

Aog.  7.. 
Aog.  12. 


Aog.  IS  


July  SS.. 
b.ttept.. 


Sept.  1. 


Aog.  24.  

Aog.  10.... 


Sept.  16.. 


Aog.  15  

Sept.  1  


T>eo.-Mar... 
Dec.-Mar... 


b.  Sept  

b.  m.  8ept_ 

b  Sept  

Nov.-Mar.__ 
Aug.-Sept_ 

Jan  .-May  .. 

Sept.  14  

Aog.  6  

Aog.  19  


b.Pept.  

Nov  

Jan.-Mar. 


$3 


6 

8* 
6K 
8 

6* 


6 

IK 
10*4 
6K 


6 


6 
S 
6 

7 
7 

6* 
10 
6 


8 
9 
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APPLES. — Concluded. 


Name. 


Nero  

Northfield.. 
No.  2  New.. 
Oakland... 
October.... 


Ontario  

Peek  (Pleasant) 

Peter  

Pickett  

Pine  Stump  


Primate  

Pryor  Red  Seedling 
Pyros  mains,  rosea 

Quaker  

Ham  bo  


Bed  Aport  

Red  Astrakhan . 
Red  Canada .... 
Red  Dettmer .. 
Red  Russet  


Held  Golden  .. 
Rhode  Island.. 
Roe*ohager... 
Rnxbury  ...... 

Salome.  .... 


Scarlet  Cranberry.  ■ 

Shack  leford  

Sheriff  

Smokehouse  

Somerset  (N.  Y.) ... 


Stark  

Stuart  , 

Stamp  (N.  Y.)  

Summer  Penrmain. 
Summer  Rose..  


Thornton  

Titovka  

Tolman.  

Towneend  

Transcendent  (Crab) . 


Washington  (Strawberry). 

Water  

Wealthy  

Winter  Streifling  

Yellow  Transparent  

Zolotoreff  


1800 
1800 
1800 
1888 
188J 


1800 
1888 
1800 
1888 
188* 

1888 
1888 
1*92 
1801 
188* 

1888 
1888 
1888 
18*8 
1800 

1800 
1888 
1888 
1888 
1888 


1891 
1808 

1*91 
1888 
1883 

1888 
1880 
11*9 
1R88 
1808 

189* 
1888 
1888 
1880 
1888 

1800 
1800 
1800 
1888 
1888 
1880 


May  5. 
May  5. 
May  7. 
May  8. 
May  5. 

May  6. 
May  8. 
May  5. 
May  8. 
May  6. 

May  5. 
May  8. 
May  8. 
May  8. 
May  9. 

May  7. 
May  5. 
May  6. 
May  5. 
May  10. 

May  6. 
May  6. 
May  8. 
May  6. 
May  0. 

May  6. 
May  0. 
May  6. 
May  7. 
May  7. 

May  8. 
May  7. 
May  7. 
May  5. 
May  5. 

May  8. 
May  5. 
May  7. 
May  7. 
May  6. 

May  5. 
May  8 
May  8. 
May  6. 
May  6. 
May  5. 


i 


Aug.  81  

Nor.-Mar. 
8ept.-Oet.. 

Jan.-April.. 

b.8ept.. 


July  20  


b.  m.  Sept., 

Aug.  1  . 

Jan.-Msy 
b.  Sept... 


Aug.  9  

Not. -Feb... 
m.  e.  Sept... 
Jan.-Jnne. 


Aug.  19  

Janu-May 


b.8ept... 
Aug.  12. 


Aug.  5  

NoY.-April_ 

Aug.  81  

8epi.-Oct._- 
Oct.-Nor_. 

Sept.  

Aug.  20  

July  22  


i 


■at 


5)4 
8 

9 

10 


i 


4 
4 

8.5 

8.5 

3.4 


11*4 

1* 

7*4 


S 

10*4 
12 
8 


3*4 
8 


5* 


8 
10 
8 

7 

3 


8 
4.8 
2.3 

5 


5 
2.2 
4.5 
8.4 


2 

7.8 


4.8 
8.4 


7 
10 
10 

8 


10 
2 


10 


10 
9 
5 
8 
5 
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It  should  be  understood  that  the  fruit  trees  at  this  Station  are  yet 
young,  many  of  the  apple  trees  bearing  their  first  orop  of  fruit  this  year, 
and  that  for  this  reason  the  results  noted  may  be  modified  as  they  come 
more  fully  into  bearing. 

Babbitt  oomes  to  us  from  Missouri.  Little  oan  yet  be  said  respecting 
it  from  aotual  experience  here.  If  valuable  here  it  will  probably  be  on 
aooount  of  oolor  or  productiveness  rather  than  for  superior  quality. 

Barty  is  a  sweet  apple  whose  first  specimens  here  weigh  eight  and  one- 
half  ounces.  In  quality  it  grades  3  to  4,  one  being  the  highest.  Should 
it  prove  productive  it  may  rank  as  a  desirable  market  variety. 

Blue  Anis,  Longfield,  Red  Dettmer,  Rosenhager,  Titovka  and  Winter 
Streifling  are  all  of  reputed  Russian  origin.  Nearly  all  are  of  the  J.  L. 
Budd  importation,  very  subject  to  blight  in  the  northwest,  and  most  of 
them  ripening  in  winter  only  at  the  extreme  north.  So  far  they  have 
been  free  from  blight  here,  but  nearly  all  ripen  in  August  ana  early 
September.  * 

Borovinka  is  also  one  of  the  Budd  importations.  If  not  identical  with 
Oldenburg  it  so  closely  resembles  it  in  both  tree  and  fruit  that  it  is  diffi- 
cult to  distinguish  the  one  from  the  other. 

Bough,  generally  known  as  Sweet  Bough,  is  our  earliest  good  sweet 
apple.    Its  chief  fault  is  that  it  is  a  thin  bearer. 

Chenango  is  well  and  favorably  known  as  one  of  the  numerous  group  of 
strawberry  apples.  When  well  grown  it  has  few  superiors  as  a  dessert  or 
family  apple.    It  is  also  esteemed  for  a  near  market. 

Colton  is  a  comparatively  new  variety.  Here  so  far  it  proves  to  be  an 
early  and  prolific  bearer,  speoimens  weighing  six  ounces  and  ripening  the 
latter  half  of  July ;  quality  4,  of  the  soale  1  to  10.  Desirable  for  both 
home  use  and  market. 

Cornell  originated  in  Pennsylvania,  and  is  successful  in  Michigan.  Its 
most  serious  fault  is  ripening  in  early  September,  when  even  the  best 
apples  are  at  a  discount,  as  oompared  with  the  more  delioate  peach  and 
plum. 

Dartmouth,  Excelsior,  Florenoe,  Gibb,  Jelly,  Lou,  Martha,  No.  2,  New 
and  Transcendent  are  all  crabs  of  the  Pyrus  baccata  type,  ripening  in 
August  and  early  September,  varying  more  or  less  in  quality,  but  all  pos- 
sessing the  distinctive  flavor  of  the  species. 

Gano  has  ripened  its  first  orop  of  fruit  here  this  season.  The  speci- 
mens are  beautifully  oolored,  weighing  ten  and  one- half  ounces,  and 
ripening  September  16.  It  will  rank  as  a  market  fruit  if  sufficiently 
productive. 

Gideon,  October  and  Peter  are  all  seedlings  by  Peter  M.  Gideon,  of 
Minnesota,  as  is  also  the  Wealthy.  All  are  very  hardy  and  adapted  to  the 
extreme  northern  climate.  They  are  claimed  to  be  partially  or  wholly  of 
crab  parentage. 

Golden  Russet  (N.  T.)  is  too  well  known  to  require  either  description 
or  characterization.  It  lacks  size,  unless  with  good  and  rich  cultivation, 
and  must  be  kept  in  tight  packages  to  prevent  shriveling. 

Grimes  (Golden)  is  reputed  to  have  originated  in  Virginia.  It  is  one 
of  the  very  few  varieties  which  maintain  their  quality  when  grown  at  the 
north. 

Jefferis  is  a  native  of  Pennsylvania.    It  has  few  if  any  superiors  as  a 
beautiful  and  excellent  dessert  fruit,  for  late  August  and  early  Septem- 
ber.   Speoimens  grown  here  this  year  weighed  seven  and  one-half  ounoes. 
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Jersey  Sweet  is  perhaps  the  very  best  sweet  dessert  and  baking  apple 
for  early  September. 

Jonathan  is  generally  popular  as  a  beautiful  and  excellent  mid- winter 
apple,  for  either  dessert  or  market.  Its  chief  defect  for  the  market  is 
lack  of  size,  well  grown  specimens  weighing  scarcely  more  than  five 
ounces. 

Keswick  (Codlin)  is  one  of  the  very  best  and  most  productive  culinary 
apples,  too  acid  for  other  uses,  it  cooks  well  even  when  half  grown. 

Lawver  is  a  long  keeper,  of  supposed  western  origin,  of  mild  subacid 
flavor,  ranking  as  low  as  6  or  7  in  the  scale  of  1  to  10.  Tree  vigorous  and 
hardy. 

Lowell  is  an  old  variety,  ripe  in  early  September.  It  is  of  fine  appear- 
ance and  very  productive.  Weight  ten  ounces.  It  is  doubtless  less  pop- 
ular on  account  of  the  wealth  of  the  more  delioate  fruits  contemporaneous 
with  it. 

Magog  (Bed  Streak)  is  a  western  variety  valued  especially  for  its  hardi- 
ness.   It  is  not  yet  sufficiently  tested  here. 

Mason  Orange  received  from  Kansas,  ripe  here  November  to  probably 
January  or  February,  weight  eight  ounces,  is  a  roundish  or  slightly 
oblate,  irregular  fruit,  yellow,  with  a  faint  brownish  blush,  flavor  mild 
subacid,  tree  vigorous,  spreading,  needs  farther  trial  here. 

Minkler  is  an  old  variety,  grown  mostly  at  the  west,  season  January  to 
March,  weight  nine  ounces,  quality  low,  6  to  8,  tree  vigorous,  spreading. 

Oakland  is  known  in  some  localities  as  Oakland  Co.  Seeknof u  rther. 
It  ripens  here  in  September  but  is  said  to  be  a  winter  keeper.  Weight 
five  and  one-half  ounces,  color  yellow,  blushed  and  striped  with  two 
shades  of  red.  Flavor  mild  subacid.  Quality  3  to  4.  Growth  of  tree 
slender,  spreading. 

Ontario,  originated  by  the  late  Charles  Arnold,  of  Paris,  Ontario,  is  a 
cross  between  Northern  Spy  and  Wagener.  The  fruit  is  in  season  from 
January  to  April.  Weight  nine  ounces.  Color  pale  yellow  with  a  bright 
red  cheek,  flesh  tender,  juicy  sub-acid.  Quality  3  to  5.  Tree  vigorous, 
upright,  spreading,  an  early  bearer. 

Primate  is  well  and  favorably  known  as  one  of  the  very  best  summer 
dessert  apples,*  ripening  in  succession  through  a  considerable  period. 
The  fruits  when  large  are  sometimes  water-cored. 

Bed  Aport  is  one  of  Prof.  Budd's  Russian  importations.  Its  weight  is 
eleven  and  one-half  ounces,  season  b.  m.  September.  In  form,  color  and 
quality  it  is  much  like  the  well  known  Alexander. 

Bed  Astraoban  is  too  well  known  as  a  leading  summer  market  and  culi- 
nary apple  to  require  description.  It  ripened  here  this  season  August  1, 
weight  six  and  one-half  ounces. 

Bed  Canada  is  the  apple  so  long  and  favorably  known  in  the  markets  of 
Detroit  and  Chicago  as  Steele's  Bed.  In  some  soils  and  localities  it  is 
inclined  to  scab  and  orack.  It  is  a  slender  grower  and  should  always  be 
top  grafted  on  vigorous  stocks.  Season  January  to  May,  weight  six 
ounces. 

Beid  Golden  comes  to  us  from  New  Jersey,  without  a  history.  It 
ripens  here  August  9,  weight  five  ounces;  form  oblate,  oolordark,  rich 
red,  on-  a  yellow  ground,  flesh  white  with  red  stains  next  the  skin,  quality 
5.    A  culinary  frait. 

Rhode  Island  Greening  is  universally  prized  at  the  north  and  east,  as  a 
leading  winter  apple;  in  season  here  from  November  to  February  or 
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March;  weight  ten  and  one-half  ounces.  Farther  south  it  becomes  an 
autumn  fruit. 

Roxbury  Russet,  long  known  and  prized  as  a  superior,  long  keeping, 
oulinary  market  apple,  in  season  from  January  to  June;  weight  six 
ounoes.  It  is  open  to  the  objection  that  the  tree  lacks  hardiness  at  the 
west. 

Somerset  (N.  Y.)  ripened  August  19,  weighing  three  and  one-half 
ounoes.  The  fruit  is  conical  and  not  attractive  in  appearanoe,  but 
sprightly,  hish  flavored  and  rich.  Quality  2.  Tree  an  upright  grower 
and  an  early  Dearer. 

Stark  bails  from  Ohio.  It  is  a  Ions  keeping,  winter  apple.  Weight 
eight  ounces.  Quality  as  low  as  7  or  8.  Tree  very  vigorous,  hardy  and 
productive.    A  market  apple. 

Summer  Pearmain  is  a  beautiful  and  excellent  fruit  for  the  home  plan- 
tation, ripe  early  in  September.  Weight  five  ounoes.  Unfortunately  the 
fruit  is  liable  to  scab  and  craok.  The  tree  is  hardy,  but  of  scarcely 
medium  vigor.    It  requires  good-rich  culture. 

Summer  Rose  is  a  beautiful  and  excellent  little  fruit  for  the  home  gar- 
den. Ripe  early  in  August.  Weight  four  ounoes.  Quality  2.  The  tree 
is  moderately  vigorous  and  very,  productive. 

Tolman  is  a  long  keeping  winter  sweet  apple,  weight  four  ounoes.  Tree 
very  hardy.    Generally  popular. 

Washington  (Strawberry),  ripe  in  September  and  Ootober.  Weight 
nine  and  a  half  ounoes.  is  a  roundish  oblate,  yellow  apple,  splashed  and 
mottled  with  rich  red;  flesh  a  little  ooaise,  tender,  juicy,  brisk  sub-acid. 
Oulinary,  market. 

Water,  ripe  Ootober  and  November,  weight  six  ounoes;  quality  5;  is  a 
oulinary  variety;  so  far  only  moderately  productive. 

Yellow  Transparent  is  reported  to  be  of  Russian  origin.  Ripe  July  22, 
weight  five  ounces.  The  fruits  are  usually  free  from  imperfection  and 
even  sized;  color  pale  yellow,  flesh  a  little  coarse,  white,  tender,  juioy, 
aoid ;  culinary.    Tree  vigorous,  upright,  very  productive. 

QUINCES  (Cydonia). 

No  indications  of  fungi  have  been  observed  during  the  past  season. 

The  only  insect  attacks  demanding  attention  have  been  those  of  the 
slug  (Eriocampa  cerasi)  to  subdue  which  a  single  spray  of  strong  tobacco 
water  proved  sufficient. 

Quinoes  have  fruited  much  less  freely  than  usual  the  past  season,  due 
apparently  to  the  frost  of  the  morning  of  May  21,  at  which  time  the 
plants  were  in  bloom. 

Quality  being  a  somewhat  variable  characteristic,  dependent  upon 
peculiarity  of  the  season,  and  the  more  or  less  perfect  development  of  the 
fruit,  the  grading  given  in  the  following  table  will  be  liable  to  modifica- 
tion in  other  and  more  favorable  seasons. 
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•  QUINCES  (Cydonia). 


Name. 


Champion  

Fuller  

Meech 

Miaeouri  (Ham.) 

Orange  

BeaT:.  

Van 


i 


1801 
1888 
1891 
1888 
1880 

1888 
1885 
1806 


May  11 
May  16 
May  18 
May  16 
May  10 

May  10 
May  10 
May  18 


1 


b.  m.  Oct- 
al, e.  Oct... 

b.  m.  Oct.. 

b.  m.  Oct.. 

c.  Sept. — _ 
eJ3ep.«  b.Oct 


I* 


Alaska,  as  the  name  may  be  supposed  to  indicate,  is  alleged  to  be 
especially  hardy.    As  yet  it  is  but  imperfectly  tetoted  here. 

Champion  is  an  early  and  prolifio  bearer,  bat  ripens  rather  late  for  this 
latitude,  especially  in  unfavorable  seasons. 

Meech  so  far  has  in  no  sense  shown  itself  superior  to  older,  well  known 
varieties. 

Missouri  (Mam.)  as  tested  here,  differ  but  slightly,  if  at  all,  from  the 
old  well  known  Orange  quince,  whioh  still  is  without  an  equal,  everything 
considered. 

NUTS. 

Almonds  (Amygdalus  communis)  are  represented  here  by  Luelling,  a 
bard  shell  variety,  and  also  by  one  reoeived  as  Soft  Shell,  neither  of 
which  has  yet  shown  fruit. 

Chestnuts  (Castanea).  Hathaway  bloomed  July  12  and  Bidgley  and 
Numbo  each  produced  catkins,  but  neither  of  them  produoed  fruit 

Paragon  has  produced  a  heavy  orop  of  nuts,  which  were  smaller  than 
usual,  probably  by  reason  of  the  severe  drouth.  It  bloomed  July  1  and 
ripened  in  advance  of  frost 

Spanish  chestnut  also  bloomed  and  ripened  at  the  above  dates. 

Kentish  Cob  Filbert  has  produoed  catkins  the  past  two  years,  but  has 
not  yet  shown  fruit 

Japan  Walnut  (Juglans  Seiboldii),  bloomed  July  11,  but  the  younj 
germs  were  badly  injured  by  frost  so  that  only  a  very  few  survived,  whi< 1 
matured  and  dropped  with  the  first  kiting  frost. 

ASPARAGUS  (Asparagus  officinalis). 

Three  varieties  of  asparagus,  Barr,  Conover  and  Palmetto,  have  been 
on  trial  sinoe  1890,  of  whioh  Palmetto  has  been  found  the  most  desirable. 
A  more  recent  variety,  the  Columbian  Mammoth  White,  of  which  seed 
was  planted  in  1894,  is  promising,  but  requires  another  year  or  two  for  8 
complete  test 
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RHUBARB  (Rheum  raponticum). 

In  oat  of  door  oultore  none  of  the  so  called  early  varieties  tested  here 
have  proved  perceptibly  earlier  than  Linnaeus,  which  still  maintains  a 
leading  position. 

A  new  variety  received  two  years  since  from  8.  S.  Bailey,  of  Kent 
county,  is  of  large  size  and  excellent  quality,  with  distinot  dark  green 
foliage.    It  is  worthy  of  extensive  trial 

EXPERIMENTS  WITH  FERTILIZERS. 

Quantities  of  several  commercial  fertilizers  having  been  supplied,  the 
five  rows  of  grapes  in  the  northeast  blook,  planted  in  1888,  and  trained 
upon  a  four  wire,  horizontal  trellis,  fifty  plants  in  each  row,  were  divided 
into  sections,  each  extending  across  the  entire  five  rows,  and  applications 
of  fertilizers  made  as  follows:  The  growth  of  plants  in  the  sections  not 
fertilized  is  assumed  to  be  medium,  or  5,  in  the  scale  1  to  10,  1  being  the 
maximum.  The  orop  of  fruit  being  exceedingly  light  owing  to  a  killing 
frost  in  May  last,  is  not  taken  into  the  account 
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No.  of  plants. 

Fertilisers  applied. 

Bate  of  growth. 

1 

10 

2 

20 

8 

20 

4 

20 

B 
6 

10 

20 

7 

10 

None-  

8 

20 

 :  1  1  

9 

10 

NoneL.  

10 

20 

Ground  bone,  IB  lbs.;  muriate  of  potash,  7  lbs  

11 

10 

None-  _  

12 

20 

Michigan  Oarbon  Works  fruit  grower,  28  lbs  

18 

20 

14 

20 

Ground  bone,  IB  lbs  ;  muriate  of  potash,  7  lbs.;  nitrate  of  soda,  8  lbs.    

15 

10 

18 

10 

Mien.  Carbon  Works  fruit  grower,  9%  lbs.;  ground  bone,  6  lbs.;  muriate  of  potash,  B  lbs. 

South  Haven,  Mich.,  )  T.  T.  LYON. 

January  ly  1896.  ) 
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L.   R.   TAPT  AND  H-  I*.  0-LA.T3I>B3N. 


STRAWBERRIES. 

The  soil  upon  whioh  the  strawberries  were  grown  is  a  sandy  loam  in 
whioh  is  considerable  olay.  Some  portions  have  mnoh  more  olay  than 
other  parts  of  the  field.  Under  mnoh  the  larger  portion,  at  a  depth  of 
from  one  and  a  half  to  two  feet,  is  a  heavy  olay  subsoil.  Some  parts  of 
the  field  rest  upon  qnioksand  whioh  often  oomes  within  a  few  feet  of  the 
surface.  A  good  application  of  stable  manure  was  given  and  the  land 
plowed  the  fall  before  the  plants  were  set.  The  summer  of  1894  was 
unfavorable  for  the  plants  to  make  a  good  growth  for  the  fruiting  season 
of  1895.  The  frequent  rains  occurring  in  the  early  part  of  year  gave  the 
plants  a  good  start,  but  the  protracted  drouth  of  summer  and  fall  pre- 
vented the  formation  of  runners  and  in  many  oases  killed  the  plants  first 
set  The  field  was  oultivated  frequently  during  the  season  and  was  free 
from  weeds.  After  freezing  weather  oame  on  the  plants  were  quite  heav- 
ily mulohed  with  marsh  hay.  In  the  spring  this  was  removed  from  above 
the  plants  and  plaoed  between  the  rows.  This  mulch  was  utilized  to  cover 
the  plants  when  frost  was  ezpeoted.  For  several  days,  after  the  blossoms 
had  appeared,  the  plants  were  covered  with  the  mulch  and  protected  from 
frosts.  This  was  removed  when  danger  was  thought  to  be  passed.  An 
unexpected  freeze  oame  when  many  sorts  were  in  full  bloom  and  the  blos- 
soms of  many  varieties  were  almost  entirely  killed.  A  system  of  pipes 
for  irrigating  purposes  was  put  in  last  spring,  but  was  not  in  shape  to  put 
on  the  water  until  June  10.  This  prevented  an  early  application  whioh 
would  have  greatly  benefited'  the  spring  set  plants ;  however,  we  have  a 
fair  stand  of  most  varieties  for  the  season  of  1896.  One  watering  was 
given  the  field  when  fhe  berries  were  well  formed  and  another  when  they 
were  just  ripening.  This  enabled  those  varieties  whioh  had  made  a  fair 
stand  of  plants  and  whose  blossoms  esoaped  frost  to  mature  a  good  crop 
of  fruit. 

In  the  following  table  many  varieties  whioh  have  in  other  seasons 
proved  valuable  are  omitted  because  of  the  effects  of  the  drouth  of  the 
previous  year  and  of  the  frosts  of  1895. 
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Form, 
b,  broad.       1,  Ions, 

0,  conical.      o,  oval, 
d,  depressed,  r,  round. 

1,  irregular. 


STRAWBERRIES. 

ABBHBYIATIOHS. 

Sise. 
e,  101811. 
m,  mediom. 
1,  large. 


Color. 

b,  bright.       1,  light. 

c,  crimson.     r,  red. 

d,  dark.         s,  scarlet. 


Vigor  (1-10). 

Date  of  bloom. 

1 

J? 

e! 

i 
£ 

3 

s 

6 

1 

1 

Color. 

• 

& 

s 
i 

s 

8.5 

MayU.. 

T  Mio 

v  one  \um. 

Jaly  3. 

9 

1  c 

do 

0 

84 

Maw  11 

nay  is__ 

.Tnna  $7 
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Variety. 


Allen  No.  1  

Allen  No.  8  

Allen  No.  1S_    . 

Allen  No.  14   

Aroma  

fieaoty  

Belle  

Belle  of  Lacrosse  

Biokle  

Bird   

Bixler  Seedling   

Bomba  

Brandywine   

Bnbach  

Cameronian  

Cameron  No.  2  

Charlie  

Chiids  

Cyclone   

Dan  Bisel  

BarlyJaok  

Edith..  _  

Edwards  Fayorite  

Bpping  —  

FeichtNo.8._  

Fred  Stahelin.  

Green-ille   

Haverland  M  

Jay  Goold   

Jones  Seedling   

Jndsonia   

Kllckita.   

Kyle  No.  1   

Leroy  .   

Longfisld   

Long  John   

Magnate   

Marshall   

Maxwell  

Miner   

Mrs.  Cleveland   

Neptune    

Nims1  Seedling  

No.  16  (8tayman  ft  Black) . 

No.  6  (J.  8.)  

No  Name  

Parker  Earle.   

Phillip  Seedling...  
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Variety. 
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NOTES  ON  VARIETIES. 

The  following  varieties  fruited  for  the  first  time  the  past  season: 

Aroma. — Plants  from  Thompson's  Sons,  Rio  Vista,  Va. 

The  plants  are  of  strong  and  vigorous  growth  and  make  runners  well. 
The  roots  are  large,  go  down  deep  and  have  numerous  fibers  at  lower  end. 
Berry  large  in  size,  long  conical  form,  color  light  scarlet,  seeds  promi- 
nent, flesh  light,  of  good  quality  and  very  firm.  Valuable  for  strength 
and  vigor  of  plant  growth,  ability  to  resist  drouth  and  for  the  firmness  of 
the  fruit.  The  frost  injured  the  blossoms  so  badly  that  a  fair  estimate  of 
productiveness  could  not  be  made. 

Bixler>s  Seedling. — Plants  from  C.  Q.  Bixler,  Three  Rivers,  Mich. 

The  plants  are  of  strongest  growth.  A  good  plant  producer  and  a  deep 
rooter.  Berry  of  medium  size,  round,  depressed  conical  in  form,  and  of 
light  scarlet  oolor.  Quality  of  the  best  and  the  fruit  is  moderately  firm. 
Frost  injured  blossoms  badly.  Valuable  for  vigorous  plant  growth  and 
high  quality  of  fruit. 

Cyclone. — Plants  from  Thompson's  Sons. 

The  plants  are  of  very  strong  growth,  fruit  stalk  long,  reclining,  blos- 
soms turned  down,  making  it  a  good  frost  resisting  sort.  The  roots  go 
down  deep,  strongly  aiding  the  plants  to  make  growth  in  dry  seasons. 
Berry  of  medium  size,  long  oonioal,  dark  crimson  color,  flesh  dark. 

SSuality  excellent  and  the  fruit  firm.  Valuable  for  strong  growth  of 
ant,  high  quality  and  firmness  of  fruit  and  its  ability  to  withstand 
rooth  and  frost. 
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Early  Jack. — Plants  from  Stayman  &  Black,  Leavenworth,  Kan. 

The  plants  are  of  good  growth  and  are  strong,  deep  rooters ;  row  well 
filled  oat.  Berry  of  medium  size,  round  conical  form,  very  light  soarlet 
oolor  and  flesh  light  The  quality  is  not  good  and  the  fruit  lacks  firm- 
ness.   An  early  ripening  sort.    Requires  further  trial. 

Edith  P. — Plants  from  Thompson's  Sons. 

The  plants  are  of  rather  weak  growth,  did  not  start  well.  The  plants 
set  in  the  spring  of  1895  are  doing  well  and  seem  to  have  strong  roots. 
The  plants  are  of  low  growth,  hue  the  ground.  Berry  of  medium  size, 
round  oonioal  form,  color  very  dark  crimson,  of  high  quality  and  quite 
firm.    A  further  trial  is  necessary  to  properly  judge  of  merits. 

Fred  Stahelin. — Plants  from  F.  C.  Stahelin,  Bridgman,  Mich. 

Plants  quite  strong  growing.  Blossoms  considerably  injured  by  frost, 
but  recovering  well.  Berry  large,  short  round  oonioal  in  form,  color  very 
dark  crimson,  seeds  yellow,  slightly  prominent,  flesh  very  dark  red  and  of 
best  quality,  though  lacking  in  firmness.  The  variety  resisted  frost  well 
and  the  attractive  appearance  and  high  quality  of  the  fruit  gives  promise 
•of  a  valuable  sort  for  home  use  or  near  market. 

Kyle  No.  1.— Plants  from  Wm.  0.  Babcock,  Bridgman,  Mich. 

The  plants  are  of  strong  growth.  Blossoms  badly  frosted  and  few  left 
to  set  fruit.  Berry  of  medium  size,  round  oonioal  form,  oolor  light  soar- 
let,  seeds  prominent,  flesh  light  in  oolor,  of  poor  quality  and  soft.  Calyx 
parts  very  easily.    Must  try  again  in  a  more  favorable  season. 

Longfield. — Plants  from  Stayman  &  Black. 

The  plants  are  not  of  strong  growth,  quite  scattering  and  made  but  few 
runners.  Plants  and  blossoms  but  little  injured  by  frost,  fruit  stalk  short 
and  close  branching,  blossoms  turned  down.  Berry  large,  round  or  broad 
conical,  dark  crimson  color,  flesh  medium  dark,  good  quality  and  firm. 
A  very  promising  market  sort,  will  stand  shipment  well  and  is  attractive 
in  appearance. 

Marshall. — Plants  from  Prof.  8.  T.  Maynard,  Amherst,  Mass. 

The  individual  plants  are  quite  strong  but  did  not  make  many  runners. 
The  plants  set  in  the  spring  of  1695  have  made  a  well  filled  row  and  seem 
to  be  strong,  deep  rooters.  Blossoms  badly  frosted.  Berry  large,  round 
depressed  oonioal,  largest  in  center,  color  a  bright  crimson,  seeds  promi- 
nent, flesh  rather  light  in  color,  but  of  excellent  quality  and  quite  firm. 
A  variety  of  much  promise.    Quite  liable  to  rust. 

Maxwell. — Plants  from  Thompson's  Sons. 

The  plants  are  of  quite  strong  growth.  The  roots  do  not  go  deep,  but 
have  numerous  fibers  at  lower  end.  Blossoms  stood  frost  well,  turned 
downward.  Berry  rather  small  in  size,  form  round  oonioal,  dark  crimson 
color,  seeds  prominent,  flesh  quite  dark,  of  high  quality  and  moderately 
firm.    A  promising  sort. 

No.  16. — Plants  from  Stayman  &  Black. 

The  plants  are  of  fairly  strong  growth.  Blossoms  frosted  badly  and 
but  little  fruit  borne.  Berry  large,  round  conical  in  form,  dark  soarlet 
oolor,  seeds  even,  of  fair  quality  and  moderately  firm.  Requires  further 
trial. 

No  Name. — Plants  from  Thompson's  Sons. 

The  plants  are  of  very  strong  vigorous  growth  and  are  deep,  strong 
rooters.  Most  of  the  early  blossoms  were  killed  by  frost,  but  the  plants 
recovered  and  sent  out  more.  Berry  large,  broad  conical,  somewhat 
irregular  in  form,  dark  crimson  color,  does  not  ripen  well  at  tip,  seeds 
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yellow,  prominent,  flesh  dark,  of  excellent  quality  and  firm.  Very  hand- 
some in  appearance,  an  excellent  shipper,  of  good  quality  and  stands  frost 
well 

Phillip  Seedling. — Plants  from  Slaymaker  &  Son,  Dover,  Del. 

The  plants  are  of  good,  vigorous  growth  and  are  strong,  deep  rooters. 
Bnt  few  blossoms  appeared  and  little  fruit  borne.  Berry  large  in  size, 
form  round  oonical,  dark  crimson  color,  seeds  yellow,  prominent,  flesh 
dark,  not  of  high  quality  and  rather  soft.  The  fruit  is  attractive  in 
appearance  but  so  little  was  borne  that  a  fair  estimate Jof  value  cannot  be 
made. 

Bio. — Plants  from  Thompson's  Sons. 

Some  of  the  plants  are  of  strong  and  vigorous  growth,  but  the  row  is 
somewhat  scattering.  The  roots  are  numerous  and  fibrous  but  do  not  go 
deep.  Blossoms  quite  badly  frosted.  Berry  of  medium  size,  round  or 
long  oonical  in  shape,  bright  soarlet  oolor  and  seeds  prominent,  flesh 
rather  light,  of  excellent  quality,  but  somewhat  lacking  in  firmness. 
Cannot  judge  properly  of  merits,  but  the  variety  is  certainly  one  well 
worthy  of  further  trial. 

Robinson, — Plants  from  Edw.  W.  Cone,  Menomonie,  Wis. 
fCThe  plants  ar*  of  good  growth,  roots  are  not  numerous,  but  go  down 
deep.  Blossoms  badly  frosted,  but  plants  sent  out  more  and  bore  a  fair 
crop  of  fruit.  Berry  medium  size,  round  or  broad  conical,  bright  orim- 
son  oolor,  flesh  light,  poor  in  quality  and  very  soft.  Further  trial 
necessary. 

Shawnee. — Plants  from  Stayman  &  Black. 

A  few  plants  are  of  strong  growth,  the  others  did  not  get  a  good  start. 
BlossomB  badly  frosted,  but  plants  recovered  fairly  well.  Berry  of 
medium  size,  form  long  conical,  usually  with  neck,  color  dark  orimson 
when  fully  ripe,  quality  good,  moderately  firm.  Does  not  ripen  evenly. 
A  variety  of  much  promise. 

Shuckless. — Plants  from  Slaymaker  &  Son. 

The  plants  are  of  fairly  vigorous  growth.  Blossoms  but  little  injured 
by  frost.  Berry  of  good  size,  round  oonical  in  form,  dull  crimson  oolor, 
seeds  prominent,  flesh  light,  lacking  in  quality  and  firmness.  The  berry 
parts  easily  leaving  the  oalyx  on  the  stem.  The  variety  does  not  seem  to 
nave  much  of  promise  in  it. 

Smith  Seedling  — Plants  from  Slaymaker  &  Son. 

The  plants  are  not  of  very  strong  growth.  Blossoms  quite  badly 
frosted.  Berry  rather  small  in  size,  round  conical,  bright  soarlet  oolor, 
flesh  light,  of  fair  quality  and  moderately  firm.  A  few  berries  were  ripe 
Jane  1.  It  was  the  earliest  variety  to  ripen  fruits  of  any  grown  this 
year.    Not  sufficiently  tested. 

Snowball.— Plants  from  Edw.  W.  Cone. 

The  plants  are  very  strong  growing  and  healthy.  Blossoms  quite  badly 
injured  by  frost,  but  the  plants  recovered  well.  Berry  medium  to  large 
in  size,  long  conical  with  neck,  bright  soarlet  oolor,  seeds  dark,  not  prom- 
inent, flesh  light,  quite  acid  in  flavor,  firm.  The  plants  are  healthy  and 
of  good  growth.  The  fruit  is  handsome  in  appearance  and  a  good 
shipper.    Regard  it  as  a  very  promising  variety. 

Soringdale. — Plants  from  Stayman  &  Black. 
t  fairly  strong  and  vigorous  growth.   A  good  rooter.   Blossoms  some- 
what injured  by  frost,  but  others  came  on  and  the  plants  bore  a  large  orop 
of  fruit.    Berry  large  in  size,  form  round  or  long  conical,  oolor  bright 
soarlet,  of  medium  quality  but  firm. 
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The  plants  are  of  excellent  growth  and  very  productive.  The  fruit  is 
of  regular  form,  handsome  in  appearanoe  and  a  good  shipper.  A  variety 
of  much  promise. 

Tennessee  Prolific— Plants  from  Slaymaker  &  Son. 

The  plants  set  in  1894  are  of  weak  and  scattering  growth,  those  set  in 
the  spring  of  1895  are  among  the  strongest  in  the  patch  and  are  deep  and 
strong  rooters.  But  little  fruit  borne.  Berry  large  in  size,  shape  round 
conical,  bright,  dark  crimson  color,  flesh  dark,  of  good  quality  and  mod- 
eately  firm.  Handsome  in  appearance,  but  not  enough  fruit  borne  to 
judge  fairly  of  value.    Appears  promising. 

Timbrell  — Plants  from  Slaymaker  &  Son. 

The  individual  plants  are  of  good  growth,  but  made  few  runners,  roots 
are  numerous,  fibrous  and  go  down  deep.  Few  blossoms  appeared,  bnt 
they  were  little  injured  by  frost.  Berry  large,  round  oonicaf,  very  dark 
crimson,  almost  black  when  fully  ripe,  flesh  rather  light  in  oolor,  of  good 
quality,  but  not  firm.  Does  not  ripen  evenly,  appears  spotted  until  fully 
ripe.    Apt  to  be  picked  before  it  is  ripe.    Requires  further  trial.  * 

Thompson  No.  40. — Plants  from  Thompson's  Sons. 

The  plants  are  of  excellent  growth  and  the  row  well  filled  out,  the  roots 
are  numerous  and  go  down  deep.  Blossomed  early  but  Resisted  frost  well 
and  bore  a  large  crop  of  fruit.  Berry  of  medium  size,  round  oonioal, 
bright  crimson  oolor,  seeds  prominent,  flesh  dark  and  of  very  good  qual- 
ity, moderately  firm.  Fruit  handsome  in  appearanoe.  Plants  of  vigorous 
growth  and  productive.    Very  promising. 

Thompson  No.  64. — Plants  from  Thompson's  Sons. 

Some  of  the  plants  are  of  good  growth;  few  roots  but  they. go  down 
deep.  Most  of  blossoms  came  out  late  and  were  little  frosted.  Berry  of 
medium  size,  long  oonioal  form,  dull  crimson  oolor,  of  good  quality  and 
firm.    Did  not  bear  much  fruit,  but  the  variety  has  much  promise  in  it. 

Tonga.—  Plants  from  Stayman  &  Black. 
'  The  plants  are  of  vigorous  growth  and  are  good  rooters.    But  few  blos- 
soms appeared  and  these  were  considerably  frosted,  so  little  fruit  ripened. 
Berry  medium  in  size,  round  oonioal,  quite  irregular  in  form,  dull  soarlet 
oolor,  seeds  prominent,  of  fair  quality  and  firm.    Requires  further  trial. 

The  following  new  sorts  did  not  make  sufficient  plant  growth,  or  were 
so  badly  injured  by  frost  that  little  could  be  said  of  them  and  description 
will  be  postponed  until  another  season's  trial  shall  give  more  data  upon 
whiob  to  form  an  opinion : 

Australian,  Annie  Laurie,  Columbus,  Equinox,  Jarbola,  Kossuth,  Ono, 
Oscar,  Ostego,  Richmond,  Smalley  and  Yahoo. 

NEW  VARIETIES  OF  1894. 

The  behavior  of  varieties  during  so  unfavorable  a  season  as  that  of  1895 
should  give  valuable  data  toward  determining  their  place  in  comparison 
with  the  older  and  standard  sorts. 

Bird,  Charlie*  Jay  Oould  and  Princeton  Chief  were  of  vigorous  plant 
growth  and  had  deep,  strong  roots.  They  withstood  frost  well  and  oorev 
for  the  season,  a  large  crop  of  fruit.  Bird  and  Jay  Gould  are  especially 
valuable  as  market  sorts  on  account  of  the  handsome  appearance,  good 
quality  and  firmness  of  their  fruit.  Charlie  and  Princeton  Chief  are 
somewhat  lacking  in  firmness  of  berry;  they  will  doubtless  find  a  place  in 
the  home  garden  or  for  near  market  use. 
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Long  John.  If  this  variety  were  a  good  plant  producer  it  wonld  be  a 
most  valuable  sort.  More  berries  were  borne  on  these  plants  than  on 
than  on  those  of  any  other  sort  in  the  field.  It  blooms  late  and  the  blos- 
soms are  protected  from  frost  by  the  leaves  of  the  plant  The  fruit  is 
moderately  firm,  of  fine  appearance  and  good  quality.  As  a  variety  for 
culture  in  hills,  it  is  excelled  by  few  sorts. 

Allen  No.  13  has  8 gain  shown  its  superiority  over  the  several  other 
numbers  received  here  for  trial.  There  is  much  of  promise  in  the  variety. 
Fruit  of  good  size,  fine  appearance,  regular  form,  good  quality  and  firm, 

Brandywine  in  plant  growth  was  not  so  vigorous  as  last  year  and  the 
blossoms  were  badly  affected  by  frost.  Still  promising  for  home  use  or 
near  market. 

Childs,  Judsonia,  and  Seedling  B.  are  varieties  having  considerable 
merit  but  are  unlikely  to  ever  reach  great  prominence. 

Bowman,  Chairs,  Dan  Bisel,  Luther  and  Sandoval  did  very  poorly 
the  past  season.  They  will  be  given  further  trial  under  more  favorable 
conditions. 

Of  the  somewhat  newer  sorts  but  including  those  that  have  been  tried 
for  three  or  more  seasons,  Greenville^  Leroy  and  Weston  still  hold  a  high 
place.  The  plants  are  of  strong  growth  and  productive.  The  berries  are 
of  good  form  and  color  and  sufficiently  firm  to  stand  shipment  well. 

Clyde  did  not  hold  out  in  promise.  Others  report  it  as  not  of  much 
value.  « 

Feicht  No.  2,  Huntsman  and  Topeka  were  wanting  in  vigor  of  plant 
growth.  When  the  season  is  a  favorable  one,  they  are  valuable  as  home 
market  sorts. 

Epping  was  vigorous  in  plant  growth  and  bore  a  good  crop.  The  light 
color  of  tne  fruit  is  against  it  as  a  market  berry. 

Allen  No.  1  was  so  badly  frosted  as  to  greatly  lessen  the  otherwise  ex- 
cellent prospects  of  the  variety. 

Iowa  Beauty  on  account  of  the  high  quality  and  handsome  appearance 
of  the  |ruit  should  find  a  place  in  every  home  garden. 

Brunette  which  has  previously  ranked  above  Iowa  Beauty  as  a  home 
variety  did  not  do  well  the  past  season.  The  plants  seem  to  lack  ability 
to  form  good,  strong  roots,  and  it  was  injured  by  the  drouth. 

Cameron  No.  2  and  No.  4  J.  S.  were  far  above  the  average  in  plant 
growth  and  productiveness. 

Leader  and  Williams  are  likely  to  occupy  a  prominent  place  as  market 
sorts.  Reports  from  localities  where  they  have  been  on  trial  have  been 
very  favorable. 

Swindle  is  quite  liable  to  rust  badly,  otherwise  a  valuable  sort. 

Nims9  Seedling  is  excellent  in  plant  growth  and  productive  of  good 
sized  berries.  It  has  a  long  season  and  holds  out  well  to  the  end.  The 
color  of  the  fruit  is  light,  but  the  variety  is  likely  to  find  a  place  for  home 
or  near  market  use. 

Afton.  This  variety  is  very  similar  if  not  identical  to  Warfield  in  plant 
growth,  productiveness  and  iik  form,  color  and  firmness  of  berry. 

Mrs.  Cleveland  and  Sadie  are  well  worthy  of  notice  as  home  or  near 
market  sorts.  The  plants  are  of  excellent  growth,  productive,  and  the 
fruit  handsome  in  appearance.  These  varieties  have  been  tried  here  for  a 
number  of  years  and  with  uniformly  good  results. 

Klickita,  Loveit  Early  and  Surprise  bore  large  crops  of  good  fruit  dur- 
ing the  past  unfavorable  season. 
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The  following  sorts  have  some  good  points,  bat  they  are  deficient  in 
others  and  there  is  little  chance  of  their  occupying  a  prominent  place: 

Alabama,  Henry  Ward  Beecher,  Pawnee, 

Banquet,  Kansas,  Princess, 

Bickle,  Lincoln,  Standard, 

Cameraman,  Magnate,  Smeltzer's  Early. 

Gypsy*  Neptune, 

The  varieties  named  below  have  few  points  of  merit  and  most  of  them 
will  be  placed  in  the  rejected  list: 

Accomac,  Feicht's  No.  3,  Mystic, 

Allen  No.?3,  Glenfield,  Odessa, 

Belt  No.  3,  (Wm.  Belt)       Hattie  Jones,  Primate, 
Beverly,  Hermit,  Southard, 

Cameron  Na's  6  and  13,      Katie,  Stevens, 
Cheyenne,  Leviathan,  Westlawn, 

Clark,  Little  No.'s  18,  26  and  42,  Wyoming. 

Fairmount, 

Belle  and  Parker  Earle  blossom  late  and  thus  often  escape  early  frosts. 
The  plants  are  of  good  growth  and  haye  proved  very  productive  for  many 
seasons.   They  are  excellent  market  berries. 

Bubach,  Crescent,  Haverland  and  Warfield  are  the  leading  pistillates 
planted  by  the  general  strawberry  grower.  The  inability  of  the  Warfield 
to  withstand  drouth  proved  a  serious  fault  the  past  two  seasons. 

Beder  Wood  and  Woolverton,  in  addition  to  being  most  excellent  pol- 
lenizers  for  the  pistillate  sorts,  are  also  valuable  market  berries.  Wilson  is 
also  used  as  a  fertilizer  but  its  use  is  not  so  general  as  a  few  years  ago. 

The  severe  frosts  occurring  during  the  blossoming  period  gave  an  excel- 
lent opportunity  to  notice  if  any  varieties  were  better  able  to  resist  frost 
than  others.  The  two  hundred  varieties  were  carefully  examined  in  sex 
and  position  of  blossom,  number  and  size  of  petals  and  sepals,  and  in 
length  and  position  of  fruit  stalk  and  habit  of  growth  of  plant. 

The  examination  seemed  to  warrant  the  following  conclusions: 

1.  The  pistillate  varieties  were  much  less  injured  oy  frost  than  the  stam- 
inate,  other  conditions  being  equal. 

2.  The  perfect  flowering  sorts  that  have  latge  sized,  irregular  blossoms 
with  numerous'  petals  and  sepals  were  most  injured  unless  the  blossoms 
were  protected  by  the  plants  or  turned  downward. 

Examples — Wm.  Belt,  Brandywine  and  Lower. 

3.  Varieties  having  the  blossoms  erect  and  thus  exposed  to  the  full  effects 
of  frost  were  badly  injured.  Examples — Huntsman,  Epping  and  Lovett 
Early.  Those  sorts  having  blossoms  turned  downward,  as  Alton,  Belle  of 
Lacrosse  and  Princeton  Chief,  were  able  to  carry  many  blossoms  through 
uninjured. 

4.  Varieties  having  a  short  and  reclining  fruit  stalk  or  one  that  is  pro- 
tected by  the  foliage  of  the  plant,  as  Mrs.  Cleveland,  Sadie  and  Warfield, 
stood  frost  better  than  varieties  like  Mystic,  Pawnee  and  Richmond,  having 
upright  fruit  stalks. 

5.  Varieties  that  blossom  late,  often  escape  a  frost  that  severely  injures 
those  that  blossom  earlier.  Among  late  blooming  sorts  are  Belle,  Gandy, 
Neptune  and  Parker  Earla 
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6.  Some  varieties  seem  to  recover  from  frosts  and  send  out  new  blossoms 
much  better  than  others.  Among  those  sorts  that  recovered  well  may  be 
named  Bubach,  Haverland,  Leroy,  Judsonia,  No  Name,  Princess,  Shawnee 
and  Snowball. 

RASPBERRIES. 

The  bushes  were  sprayed  thoroughly  with  Bordeaux  mixture  just  before 
growth  started  in  the  spring.  The  treatment  was  repeated  when  the  new 
growth  was  about  one  foot  high,  special  pains  being  taken  to  apply  the 
spray  to  the  new  growth.  While  the  old  wood  of  many  varieties  was  badly 
affected  with  antaracnose,  the  new  canes  are  in  good  condition  for  next 
*  season's  crop. 

The  raspberries  suffered  much  from  the  dry  weather  and  extreme  heat 
during  the  ripening  season.  The  bearing  period  was  so  shortened  by  the 
drouth  that  the  dates  of  last  ripening  of  fruits  is  omitted. 


BLACK  AND  HYBRID  RASPBERRIES. 

ABBREVIATIONS. 


a,  small, 
m.  medium. 
1,  large. 


Variety. 


Form, 
r,  round, 
e,  conical, 
o,  orate. 


Color, 
b,  black.     g,  glossy, 
p,  purple.    J,  fight, 
o,  orange,    pa.  pubescent. 
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LoTett  T  
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Smith  (Prolific)  .... 
Sorrey ..............  _ 

Virginia  
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Wonder.  
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NOTES  ON  VARIETIES. 

Ada. — The  bash  is  quite  vigorous,  and  withstood  drouth  and  attacks  of 
anthracnose  as  well  as  any  of  the  blacks.  Few  blossoms  were  injured  by 
frost  and  a  good  crop  of  good  sized  fruit  of  fair  quality  was  borne.  An 
excellent  sort. 

Caroline. — If  one  desires  a  sort  bearing  yellow  fruit,  this  is  one  of  the 
best. 

Columbian. — Growth  of  cane  strong  and  vigorous  and  but  little  injured 
by  winter.  Blossoms  not  hurt  by  frost.  This  variety  bore  more  fruit  than 
any  other  in  the  plantation  and  was  taken  as  the  standard  of  productive- 
ness. Columbian  differs  from  Shaffer  in  being  of  stronger  and  larger  cane 
growth;  the  new  canes  lack  the  purple  tinge  of  Shaffer  and  the  spines  are 
fewer  in  number,  but  are  considerably  larger  in  size;  the  leaflets  of  Colum- 
bian are  also  larger  than  those  of  Shaffer.  The  berry  closely  resembles 
Shaffer  but  is  drier,  more  seedy  and  a  little  better  in  quality.  Toward  the 
close  of  the  season  the  old  canes  were  badly  injured  by  anthracnose. 

Conrath. — Canes  slightly  injured  by  winter.  Seven  per  cent  of  blossoms 
killed  by  frost.  The  plant  is  fairly  vigorous  and  is  productive.  The  fruit 
is  of  large  size,  firm  and  of  fair  quality.  It  is  medium  early  and  holds  out 
well  in  season.  Considerable  anthracnose  toward  close  of  season.  Growth 
of  new  canes  excellent. 

Cromwell — Canes  injured  considerably  by  winter ;  25  per  cent  of  blossoms 
killed  by  frost.  Canes  badly  affected  by  anthracnose  and  drouth.  An 
early  ripening  sort  but  did  not  do  well  the  past  season. 

Ebon  Beamy. — Somewhat  injured  by  winter  and  considerable  anthracnose 
on  old  canes.  Few  blossoms  killed  by  frost.  Fruit  rather  small  in  size, 
round  conical  in  form,  deep  black  with  considerable  down,  is  quite  soft  ana 
rather  poor  in  quality.   Of  fair  cane  growth. 

Farnsworth. — Stood  winter  well.  Quite  free  from  anthracnose  and  but 
few  blossoms  killed  by  frost.  The  plants  are  vigorous,  healthy  and  pro- 
ductive. The  fruit  is  large,  firm  and  of  good  quality.  An  excellent  variety 
for  home  use  or  market. 

Gregg. — Canes  quite  badly  killed  back  by  winter.  Ten  per  cent  of  blos- 
soms frosted.  Old  canes  have  considerable  anthracnose.  Bore  a  good  crop 
of  large  sized  fruit.    The  best  late  market  sort. 

Hopkins. — Badly  winter  killed.  Twenty-five  per  cent  of  blossoms  injured 
by  frost.  Bush  of  weak  growth.  Fruit  small,  of  fair  quality  but  soft  and 
a  small  quantity  borne. 

Jackson's  May  King. — Bush  of  fair  growth  and  stood  winter  well.  Seven 
per  cent  of  blossoms  killed  by  frost.  Fruit  rather  small  in  size,  round  con- 
ical, jet  black  with  considerable  down  between  seeds,  not  of  very  good  qual- 
ity. Did  not  bear  much  fruit.  Old  canes  dying  with  anthracnose  and  from 
drouth  before  crop  matures. 

Kansas. — But  little  injured  by  winter.  Some  disease  on  old  canes.  New 
growth  strong.  Five  per  cent  of  blossoms  frosted.  This  was  the  most  pro- 
ductive black  cap  grown  this  season.  The  fruit  is  large,  jet  black,  firm  and 
of  fair  quality.   A  most  excellent  medium  season  sort. 

Lovett. — Quite  badly  winter  killed.  Much  anthracnose  on  old  canes.  Ten 
per  cent  of  blossoms  injured  by  frost  Fruit  small  in  size  and  but  a  small 
crop  borne.   There  are  better  sorts  ripening  at  the  same  season. 

Nemaha. — Quite  badly  injured  by  winter.  Bushes  did  not  do  well  the 
past  season  and  but  few  berries  borne.   Usually  a  good  late  ripening  sort. 

Norfolk. — Nothing  special  to  recommend  it.   Others  better. 
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Older. — But  little  injured  by  winter.  Much  less  disease  than  most  other 
varieties.  Few  blossoms  frosted.  Bush  of  vigorous  growth  and  produc- 
tive. The  fruit  is  of  large  size,  rather  soft  but  of  high  quality.  An  excel- 
lent  sort  for  home  use  or  near  market.  1 

Ohio. — But  little  injured  by  winter.  Twenty  per  cent  of  blossoms  frosted. 
Considerable  anthracnose  but  bushes  bearing  a  good  crop  of  fruit.  One  of 
the  best  medium  season  market  sorts.  The  leading  variety  for  evaporating 
purposes. 

Palmer. — Canes  injured  somewhat  by  winter  but  not  badly.  Ten  per 
cent  of  blossoms  killed  by  frost.   A  good  early  market  variety. 

Progress. — Very  similar  to  Palmer,  though  scarcely  as  productive. 

Shaffer. — For  canning  and  home  use  this  variety  has  no  superior  among 
the  better  known  sorts.   Quite  badly  injured  by  winter. 

Smith  {Prolific). — Canes  were  most  injured  of  any  variety  bv  severe 
winter.  Badly  affected  with  anthracnose.  Twenty  per  cent  of  blossoms 
killed  by  frost.  The  bush  is  of  strong  growth  and  fairly  productive.  The 
fruit  is  large,  jet  black,  not  very  firm,  but  of  good  quality.  A  good  variety. 

Surrey. — Canes  but  little  injured  by  winter.  Ten  per  cent  of  blossoms 
killed  by  frost.  Bush  vigorous  and  healthy.  Fruit  closely  resembles  that 
of  Gregg,  but  is  not  so  late  in  ripening. 

Virginia. — Canes  winter  killed  but  little.  Thirty  per  cent  of  blossoms 
injured  by  frost.  Bush  not  of  vigorous  growth  this  season,  but  little  disease 
present.  An  early  ripening  sort.  In  past  seasons  this  variety  has  done 
well, 

Winona. — Canes  were  injured  by  winter,  but  not  badly.  Few  blossoms 
killed  by  frost  Much  disease  on  old  canes.  New  growth  excellent.  Fruit 
of  medium  size,  round  conical,  black  with  considerable  down,  seeds  rather 
large,  lacking  in  quality  and  firmness.   Not  sufficiently  tested. 

Wonder. — Tips  of  canes  winter  killed.   New  growth  strong.  Consider- 
able disease  on  old  canes.  Ten  per  cent  of  blossoms  injured  by  frost.  Fruit 
large,  jet  black  with  down  between  seeds,  good  quality  but  not  very  firm. 
Requires  further  trial. 
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81m. 
s,  small, 
m,  medium. 
1,  large. 


BED  RASPBERRIES. 

ABBBSYZATIOH8. 

Form, 
r,  round, 
e,  oonioal. 
o»  orate. 


Color, 
d,  dark.     o,  orange. 
r»  red.       b,  bright, 
p,  purple. 
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Arnold  

Brandywine. 
Cuthbert .- 
Gladstone. 
Qolden 

Hansell  

Lost  Babies  

Marlboro  

Miohigan  Early.... 
Philadelphia  

Banoooas  ... 

Boyal  Chureh  

Scarlet  Gem  

Thompson  Prolific 
Turner  


9 

9.8 
9.5 

8 
9 

9 

9 
8 

8.5 
8 

8 
8 

6.5 
8.5 
9.8 


NOTES  ON  VARIETIES. 

Brandywine. — Stood  winter  well.  Growth  of  cane  vigorous  and  healthy. 
Fruit  of  medium  size,  bright  red  color,  quite  firm  and  of  fair  quality,  ft 
is  a  late  ripening  sort  of  some  value. 

Cuthbert — But  little  injured  by  winter.  The  plant  is  vigorous  and 
healthy.   The  variety  has  yet  no  superior  for  general  planting. 

Gladstone. — Oanes  hardy  but  quite  badly  affected  with  anthraenosa. 
New  growth  good.  The  fruit  when  ripe  is  purplish,  soft  and  of  fair 
quality.  The  variety  if  valuable  at  all  is  only  so  as  a  continuous  bearer. 
The  bushes  bore  a  large  crop  of  fruit  in  October. 

Golden  Queen — The  bush  is  hardy  and  of  vigorous  growth.  The  fruit 
is  clear,  bright  yellow  in  color  and  of  high  quality.  It  is  a  desirable  variety 
for  the  home  garden. 

Hansell  and  Michigan  Early  are  hardy  in  plaut  and  fairly  productive. 
As  early  ripening  sorts  they  may  find  a  place  to  a  limited  extent. 

Marlboro. — The  bush  is  hardy  but  not  of  very  strong  growth.  It  occu- 
pies a  prominent  place  as  an  early  ripening  market  berry. 

Boyal  Church. — The  bush  is  hardy,  of  vigorous  growth  and  quite  pro- 
ductive. The  fruit  is  of  dark,  rich  crimson  color,  and  good  quality,  but 
crumbles  easily. 

Turner. — The  bush  is  extremely  hardy,  of  good  growth,  and  productive. 
The  fruit  is  of  high  quality  but  soft  Valuable  for  home  use  or  for  near 
market. 

Arnold,  Lost  Rubies,  Philadelphia,  Bancocas  and  Scarlet  Gem  are  now 
but  little  grown.   Their  place  being  taken  by  better  varieties. 
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The  severe  winter  of  1894-5,  gave  a  good  opportunity  to  observe  the* 
hardiness  of  the  several  varieties  grown  here. 

Early  King. — Quite  badly  injured  by  winter  but  some  of  canes  left. 
Canes  of  upright  growth.  Leaves  light  green,  rather  small  and  pointed. 
Few  blossoms  left  uninjured  by  frost.   Fruit  very  large;  seeds  large, 


early  sort  grown  here. 

Eldorado. — Stood  winter  as  well  as  Snyder.  New  growth  good.  Most 
of  blossoms  killed,  and  the  fruit  remaining  is  imperfect.  Closely  resembles 
Snyder  in  cane  and  growth,  though  leaflets  are  a  lighter  green  and  the 
cane  has  more  red  with  larger  and  longer  spines.  A  very  promising, 
hardy  sort. 

Lincoln. — Stood  winter  almost  of  well  as  Snyder.  New  growth  excel- 
lent. No  fruit. 

Minnewaski. — Stood  winter  fairly  well.  New  growth  very  strong.  No 
fruit 

Snyder. — Quite  badly  injured  by  winter.  Oanes  killed  half  of  length. 
New  growth  strong.   Bore  but  little  fruit 

Stone's  Hardy. — Did  not  stand  winter  as  well  as  Snyder,  but  some  cane 
growth  left.   Bore  little  fruit. 

Taylor's  Prolific. — Stood  winter  about  the  same  as  Stone's  Hardy, 
Some  fruit,  but  small  and  imperfect. 

Agawam,  Jewett  and  Kittatinny  were  killed  nearly  to  ground.  No 
fruit  borne. 

ChiUPs,  Early  Cluster,  Erie,  For&s  No.  1,  Ohmer,  Wilson's  Early, 
Wilson's  Jr.,  and  White  Blackberry  were  killed  to  ground  and  bore  no 
fruit, 
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BY  Hi.  R.  TAFT, 


The  experiment  work  with  potatoes  during  the  past  season  included 
a  test  of  ninety  varieties,  about  one-half  of  which  had  been  grown  for  at 
least  two  years  previously;  tests  of  various  fertilizers  and  mixtures  of 
several  of  the  more  common  chemical  manures;  the  use  of  several  fungi- 
cides to  prevent  potato  scab  and  of  a  number  of  chemicals  to  test  their 
effect  in  increasing  the  amount  of  scab,  besides  a  considerable  amount  of 
work  along  the  lines  of  the  best  distance  to  plant,  the  use  of  the  tip  ends 
and  the  effect  that  could  be  produced  by  selecting  the  seed  towards  in- 
creasing the  yield. 

THE  TE8T  OF  VARIETIES. 

The  land  used  for  this  test  is  near  the  northeast  corner  of  the  vege- 
table garden ;  it  is  a  moderately  heavy  loam,  consisting  of  a  mixture  of 
sand  and  clay  with  a  fair  amount  of  humus.  Strawberries  were  grown 
upon  the  same  tract  for  the  two  previous  years,  and  in  the  fall  of  1894  it 
was  top-dressed  with  stable  manure  and  plowed. 

At  the  date  of  planting,  June  8,  the  soil  was  very  dry  and  as  a  result 
they  were  slow  in  starting  and  the  stand  was  not  as  even  as  would  be 
desirable.  Had  the  ground  been  thoroughly  irrigated  before  planting 
much  better  results  would  have  been  obtained. 

The  ground  was  furrowed  out  with  a  plow,  making  the  rows  three  feet 
apart,  and  each  variety  was  given  a  space  two  rods  in  length;  two  pounds 
of  seed  was  used  of  each  sort  and  this  was  cut  into  twenty-two  pieces, 
making  the  hills  eighteen  inches  apart.  At  the  end  of  a  week  the  land 
was  worked  with  a  Breed  weeder,  which  killed  all  weeds  that  had  started 
and  loosened  the  soil  so  as  to  aid  the  plants  in  making  their  way  to  the 
surface.  The  same  tool  was  used  once  a  week  until  the  plants  reached 
the  height  of  six  inches,  after  which  the  ground  was  worked  with  a  nar- 
row shovel  cultivator  which  stirred  the  soil  to  the  depth  of  three  inches 
and  left  it  level. 

During  the  season  three  irrigations  were  given,  the  first  being  on  the 
2d  of  July  and  the  others  at  intervals  of  three  weeks.  Enough  water 
was  applied,  by  running  it  into  furrows  made  between  the  rows,  to  cover 
the  ground  to  the  depth  of  one  inch  at  each  application,  or  about  eight 
hundred  barrels  per  acre.  About  one-third  of  the  varieties  were  new 
sorts  and  as  nothing  was  known  in  many  cases  of  their  season,  they  were 
arranged  alphabetically.  On  this  account  it  became  necessary  in  order 
to  keep  up  the  growth  of  the  late  kinds,  to  water  the  early  varieties  later 
than  was  desirable,  and  for  this  reason  many  of  them  did  not  ripen  as 
early  as  they  otherwise  would  have  done,  and  as  the  dates  taken  of  the 
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gives  something  of  an  idea  of  the  conditions  under  whioh  be  was  laboring 
at  that  time,  and  we  oannot  do  better  than  quote  the  first  part  of  it  whioh 
reads  as  follows : 

"I  send  you  by  mail  a  box  of  climbing  outworms  that  have  been  dam- 
aging my  orchard.  They  are  still  at  work,  but  the  foliage  is  so  large  and 
tough  now  that  they  do  but  little  damage.  They  like  the  tender  buds 
and  shoots,  but  will  eat  anything  if  they  oannot  get  the  buds.  They  are 
also  at  work  at  my  grape  vines.  We  have  killed  as  many  as  1,600  on 
some  trees;  not  all  in  one  night,  but  I  did  kill  on  a  tree  the  other  night 
412,  and  the  next  night  114,  and  the  next  night  141  on  this  same  tree,  at 
one  time,  where  I  had  been  hunting  them  for  two  weeks  before.  I  did 
not  have  time  to  oount  tbem  very  often  as  I  have  between  four  and  five 
thousand  trees.  They  have  ruined  a  half  or  two-thirds  of  my  orop.  They 
go  straight  to  the  top  of  a  tree  and  leave  the  lower  limbs.  The  tops  of 
some  of  my  trees  look  as  though  they  were  dead,  while  the  bottom  limbs 
are  white  and  full  of  blossoms. " 

This  statement  is  a  very  moderate  one,  for  the  next  season  Mr.  Rood 
and  myself  found  them  equally  as  abundant  in  a  portion  of  his  orchard.* 
On  trees  in  a  neighboring  apple  orchard,  where  the  olimbing  outworms 
had  not  been  killed  the  year  previous,  we  repeatedly  counted  from  500  to 
800  outworms  on  the  trunk  of  a  single  tree  bv  ten  o'olook  at  night.  These 
trees  were  probably  twelve  years  old  and  about  eight  or  ten  inches  in 
diameter.  They  were  in  timothy  sod.  Mr.  Rood's  orchard  bad  been  in 
olover  sod  for  two  years  preceding,  and  muoh  of  it  had  died  out  the  fall 
before  the  outworms  were  the  worst. 

HOW,  WHEN  AND  ON  WHAT  THET  WOBE. 

Olimbing  outworms  make  their  appearanoe  in  the  spring  as  soon  as  the 
soil  is  moderately  warm.  This  is  sometime  in  April,  and  before  the  last 
of  May  the  injury  of  the  season  by  them  is  over.  They  are  rarely  abund- 
ant more  than  two  or  three  weeks,  and,  by  the  time  the  apple  trees  are 
through  blossoming,  the  outworms  are  for  the  most  part  gone.  They 
work  exclusively  at  night,  and  the  darker  the  night  the  more  plentifully 
they  appear.  About  eight  o'clook  in  tbe  evening  they  begin  traveling, 
and  by  nine  o'clock  their  movements  remind  one  of  the  activities  on  a  bus- 
iness street  in  a  large  city.  By  daylight  they  have  again  disappeared  and 
all  is  quiet.  They  nave  buried  themselves  in  the  soil  for  the  day  or  hid 
under  some  loose  rubbish  that  may  afford  tbem  shelter  from  the  hot  sun. 

If  one  watches  them  on  their  nocturnal  raid,  be  will  see  the  most  of  them 
coming  from  tbe  soil  within  a  radius  of  five  feet  from  the  trunk  of  the 
trees,  but  others  oan  be  seen  that  start  far  beyond  even  where  the 
branches  of  large  trees  reach..  They  usually  take  quite  a  direct  course  to 
the  nearest  tree,  and  in  olimbing  it  the  tendenoy  is  to  go  into  or  near  the 
top  of  the  tree,  and  the  terminal  buds  will  generally  show  their  work  first 
Often  only  tbe  central  portion  or  tenderest  part  of  tbe  bud  is  eaten 

•  Jtoport  State  Board  of  Agriculture  for  1895,  under  Report  of  Consulting  Entomologist. 
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into,  but  when  the  buds  are  not  plentiful,  the  whole  is  eaten  and  some- 
times the  tip  of  the  twig  or  the  bark.    When  oheoked  on  the  trunk  by  a 


Fig  2.— The  white  cutworm,  Carruadea  gcandetu:  a,  moth  natural  size;  2>,  moth  twice  natural  slse; 
c,  cutworm,  twice  natural  rise  '(after  81in  garland).  . 

band,  the  caterpillars  often  become  so  hungry  that  they  will  girdle  a  tree 
beneath  the  band  by  gnawing  off  a  part  or  all  of  the  bark.  If  one  listens 
under  a  tree  at  night,  he  oan  plainly  hear  the  rasping  of  their  jaws  as 
they  are  at  work  on  the  buds. 

Grape  vines  are  particularly  subject  to  attack  from  these  outworms,  as 
they  have  such  large,  tender  buds.  Of  the  fruit  trees  perhaps  the  peach 
is  the  most  likely  to  be  attacked,  as  it  is  usually  grown  on  sandy  soil,  but 

*  This  and  the  four  figures  following  have  been  modified  from  those  of  the  Cornell  Experiment  Station 
to  adapt  them  to  the  poorer  Quality  of  paper  need  in  our  bulletins. 
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the  apple,  plum  and  oherry  suffer  quite  as  much.  The  ourrant  and  berry 
bushes  are  also  attacked,  and  in  faot  there  are  very  few  trees  and  bushes 
wbioh  are  not  known  as  food  plants  of  the  olimbing  cutworms. 


Fig.  I.— Hie  spotted-legged  cutworm,  ProtagratU  vetutia:  m,  moth,  natural  she;  mm,  moth  twlot 
natural  alas;  i,  cutworm,  twice  natural  size  (after  Slingerland). 

SPECIES  KNOWN  TO  HAVE  OLIMBING  HABITS. 

In  a  bulletin  issued  last  November  by  the  Cornell  experiment  station 
on  "Olimbing  Cutworms  of  Western  New  York,"  Mr.  Slingerland  has 
prepared  a  comprehensive  table  of  the  species  known  to  be  ohm  bins  cut- 
worms with  date  and  references  of  first  account  of  the  climbing  habit  of 
eaoh  species  and  its  common  and  scientific  name.  The  table  which  I 
take  the  liberty  to  quote  is  as  follows : 

1852.   Harris,  Injurious  Insects,  p.  349. 
The  yellow-headed  cutworm  (Xylophasia  arctica  Bdv.). 
1866.   Riley,  Prairie  Farmer,  June  2. 
1869.   Riley,  First  Missouri  Report,  p.  69-79. 
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The  variegated  cutworm  (Peridroma  saucia  Hbn.). 
The  dark-sided  cutworm  (Carneades  messoria  Harr.). 
The  white  cutworm  (Carneades  soandens  Riley). 
The  well-marked  cutworm  (Noctua  clandestina  Harr.). 

1883.   Oook,  Beport  Mioh.  Bd.  of  Agr.,  p.  422. 
The  black-lined  cutworm  (Noctua  fennica  Tausch.). 

1887.   Murtfeldt,  Bull  13  U.  S.  Ent.  Div.,  p.  60. 
The  mottled-grey  cutworm  (Rhynchagrotis  altemata  Grt.). 
The  white- spotted  cutworm  (Homohadena  badistriga  Grt.). 

1894.  Davis,  An.  Rep't  Michigan  Expr.  Station,  p.  89. 
The  speckled  outworm  (Mamestra  subjuncta  Gr.  &  Bob. ) . 

1895.  Davis,  paper  before  Assoc.  Eo.  Ent.,  Aug.  28. 
The  red  outworm  Rhynchagrotis  plaoida  Grt.). 

1895.   Slingerland,  Bull.  104,  Cornell  Expr.  Sta.,  p.  570  &  574. 
The  dingy  cutworm  (Feltia  subgothica  Haw.). 
The  spotted-legged  cutworm  (Porosagrotis  vetusta  Walk.). 


Fig.  4.— The  well-marked  outworm,  Noctua  clande&Una:  Cutworm,  bsneath,  tide  and  back  riew,  twice 
natural  liae  (after  Forbes),  a,  moth,  natural  size;  6,  moth,  twice  natural  sixe  (after  Slingerland). 

All  or  nearly  "all  of  these  species  are  common  over  the  eastern  United 
States  and  Canada.  The  species  found  at  Muskegon  were  the  speckled, 
red,  white  and  dark-sided  cutworms.    Of  these  fully  nine  out  of  every 
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ten  were  the  speokled  cutworm,  Mamestra  subjuncta.  The  red  and  white 
cutworms  were  usually  present,  but  not  abundant. 

LIFE  HI-STORY   OP  THE  SPEOKLED  CUTWORM. 

When  the  caterpillars  beoome  full  grown,  they  are  about  an  inch  and  a 
half  long.    They  are  now  through  feeding  and  they  bury  themselves 
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deeper  in  the  soil  than  when  they  were  hiding  through  the  day.  Here 
each  one  oonstruota  an  oblong  oell  in  the  earth  by  the  use  of  saliva,  and 
pressure  of  .the  body,  and  in  this  oell  it  transforms  to  what  is  known  as 
the  popa,  or  chrysalis.  From  the  pupa  stage  they  issue  as  a  moth 
between  the  last  of  June  and  early  August.  These  moths  are  the  parents 
for  the  next  year's  brood  of  outworms.  They  lay  their  eggs,  aooording 
to  Dr.  Riley,  in  the  fall  in  batches  of  from  fifty  to  sixty  and  generally  in 


Fig.  o\— The  Tmiiegated  cutworm  J  Peridrom  a  taucia :  iZ'a,  an  Mg  greatly  enlarged;  6,  cluster  of  eggs, 
natural  site;  c,  moth,  natural  fiat;  d,  moth,  twice  natural  alee  (after  Slingerland).  Side  and  back 
▼lew*  of  the  cutworm,  twice  natural  size  (after  Forbes) . 
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two  layers.  The  eggs~probably  hatch  in  the  fall  and  the  young  cutworms 
partly  mature  on  grass,  or  some  similar  green  food  before  winter,  as 
many  other  species  whose  habits  are  better  known  do.  Tbey  never 
molest  the  fruit  trees  at  this  time  of  the  year.  In  this  partly  grown  con- 
dition they  remain  until  spring,  when  they  awake  from  their  long  fast 
to  feed  on  the  early  vegetation.  Their  growth  is  very  rapid  at  this  time 
and  in  two  or  three  weeks  they  are  full  grown  and  ready  to  follow  in  the 
line  of  tfieir  ancestors. 

This  in  general  is  also  the  life  history  of  our  other  destructive  species 
as  far  as  we  known  it  at  present.  Some  species  remain  in  the  pupa  stage 
a  muoh  shorter  time,  which  is  the  oase  with  the  red  outworm  that  is 
later  in  reaching  its  growth,  but  appeared  in  the  breeding  jar  June  15th, 
or  in  about  two  weeks  after  attaining  its  growth.  Other  species  are 
slower  in  their  transformation  and  winter  in  the  egg  stage,  and  some  are 
even  known  to.  hibernate  in  the  pupa  stage  and  appear  as  a  moth  the  fol- 
lowing spring.  Undoubtedly  these  latter  do  no  harm  as  olimbing  cut- 
worms as  they  would  be  too  late  to  injure  the  buds  or  tender  leaves. 

MEANS  OF  CONTROL. 

Clean  Cultivation. — There  perhaps  is  no  one  item  more  important  for 
the  orohardist  to  observe  than  this.  All  of  my  observations  and  those  of 
many  others  give  good  evidenoe  that  the  olimbing  outworms  do  not  breed 
to  any  extent  in  carefully  tilled  soil.  In  Mr.  Rood's  oase  the  orchard  had 
been  in  olover  for  the  past  two  years.  Through  the  drv  summer  season, 
muoh  of  the  olover  was  killed  out,  leaving  enough  still  for  the  young  out- 
worms too  subsist  on  during  the  autumn.  Mr.  Rood  felt  very  oertain 
that  the  olover  and  its  death  had  been  the  cause  of  the  attack  on  his 
trees,  and  consequently,  as  soon  as  the  attaok  in  the  spring  was  over,  his 
orchards  were  plowed  and,  as  far  as  could  be,  were  kept  under  thorough 
cultivation  for  the  remainder  of  the  season,  allowing  no  grass  nor  weeds 
to  grow  even  close  to  the  trunk  of  the  trees.  As  a  result  these  orchards 
were  not  molested  last  spring  by  olimbing  outworms,  and  last  fall  he 
wrote  me  that  he  had  never  had  a  finer  orop  of  apples  or  a  larger  yield. 
There  was  one  orchard  wbiob  had  grape  vines  between  the  rows  of  trees. 
This  was  plowed  and  cultivated,  but  oould  not  easily  be  kept  entirely 
clean,  and  it  was  here  that  the  outworms  were  almost  as  plentiful  as  the 
year  before.  In  neighboring  orchards  similar  conditions  were  noted. 
Those  orchards  that  were  in  old  sod  or  under  partial  cultivation  suffered 
the  most  severe  attaok.  This  same  relation  between  olean  culture  and 
freedom  from  outworms  has  been  reported  to  us  from  Benzie  oounty,  and 
Mr.  Slingerland  found  the  same  to  be  true  in  western  New  York.  Had 
Mr.  Rood  plowed  his  olover  under  at  or  before  the  time  that  it  oommenced 
to  die,  and  kept  the  soil  thoroughly  cultivated  from  that  time  on,  the 
olimbing  outworms  would  probably  not  have  been  plentiful  enough  to 
oause  any  injury  the  following  spring. 

From  what  we  know  of  the  life  history  of  these  olimbing  outworms,  it 
seems  safe  to  say  that  if  the  ground  is  kept  free  from  grass  and  weeds 
from  July  to  Ootober  of  each  year,  there  is  little  danger  of  injury  from 
olimbing  outworms,  and  probably  if  a  orop  of  olover  or  grass  is  left  over 
one  year  and  plowed  under  in  June  of  the  next,  the  outworms  will  not 
inorease  to  any  great  extent  in  this  short  period.  This  would  give  an 
opportunity  for  using  wheat,  rye  or  olover  as  a  green  manure  if  desired. 
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Trapping  the  Moths. — This  is  an  old  method,  long  since  discarded  by 
those  of  experience  in  this  line,  but  occasionally  people  ask  regarding  it; 
for  this  reason  it  is  inserted  here.  In  early  times  this  appeared  to  be  an 
ideal  remedy,  as  it  was  thought  that  the  moths  could  easily  be  caught 
before  the  female  deposited  her  eggs.  A  few  years'  praotioe  proved  the 
fallacy,  as  most  of  the  moths  caught  were  males  or  old  females.  More- 
over many  beneficial  inseots  were  also  taken  in  the  same  traps,  and  the 
harm  nearly  equalled  the  benefit. 

The  Tin  Collar  was  tried  last  spring,  and  was  found  to  be  little  better 
than  nothing.  When  the  outworm  comes  to  the  oollar,  it  will  travel 
around  beneath  until  it  oomes  to  the  lap  or  where  the  two  ends  meet,  and 
then  will  climb  up  almost  as  readily  as  on  the  bark.  The  tin  oollar  is 
more  difficult  to  fit  to  the  tree  than  the  band,  and  is  more  expensive. 

The  Gone- shaped  Paste-board  Collar.— This  means  of  protection  I 
have  found  in  more  general  use  over  the  State  than  any  other  one 
method.  The  oollars  are  out  to  a  scale  from  stiff  glazed  paper,  and,  when 
pinned  around  the  trunk,  form  an  invert- 
ed funnel  over  whioh  the  outworm  must 
travel  to  go  farther.  These  pasteboard 
oollars  were  already  on  the  grape  vines 
on  my  arrival  at  Muskegon.  Other  bands 
were  put  on  above  to  see  if  the  oollars 
were  a  success.  We  found  no  instance, 
to  my  present  remembrance,  where  a  out- 
worm was  known  to  pass  over  the  paper 
funnel,  and  if  it  fitted  tightly,  appeared 
to  be  a  protection ;  but  the  oollars  could 
not  be  made  to  fit  every  little  irregular- 
ity of  the  trunk  with  sufficient  aoouraoy 
to  prevent  the  outworms  from  finding  a 
crevice  to  push  their  way  through,  and 
hence  many  were  found  above  the  paper 
oone.  The  oones  are  also  very  easily 
tilted  or  moved  in  cultivating  and  work- 
ing around  the  trees  and  vines,  and  this  n*  7.— An  lustration  of  a  eone-anaped 
.  unintentionally  opens  more  crevices.         paste-board  ooiiar. 

Bands. — Three  kinds  of  bands  were  tested  in  the  orchard,  viz. :  Wool, 
cotton,  and  one  of  material  from  Germany,  resembling  wagon  grease,  and 
known  as  caterpillar  lime  or  " Raupenleim" 

The  Caterpillar  Lime  was  furnished  by  Wm.  Menzel  &  Son,  64  Broad 
street,  New  York  city,  and  did  very  nioely.  It  was  applied  directly  to 
the  trunk  of  the  tree  in  a  band  of  from  one  to  two  inches  in  width.  The 
outworms  did  not  attempt  to  olimb  over  it  except  on  a  very  cool  night 
when  the  material  became  too  stiff.  This  defeot  can  quite  likely  be  over- 
come; in  fact,  a  similar  susbtanoe  known  as  "Dendrolene,"  compounded 
by  Prof.  F.  L.  Nason,  of  New  Brunswick,  N.  J.,  is  said  to  obviate  this 
difficulty.  The  former  oosts  13  cents  and  the  latter  6  oents  per  pound  in 
25  pound  oans.  Neither  of  these  materials,  however,  are  as  cheap  or  as 
quickly  applied  as  either  of  the  two  following  bands. 

The  Cotton  Band  was  tested  very  thoroughly  by  Mr.  Rood  the  first  year, 
who  sayg  of  it,  "As  long  as  the  ootton  is  kept  dry,  it  stopped  their  upward 
ohmbing,  and  there  would  be  a  great  mass  of  moving  worms  just  beneath 
the  ootton.    After  it  rained  on  the  ootton,  tbey  walked  right  over  it  and 
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;ot  in  a  good  night's  work.    Next  day,  as  I  had  do  more  ootton,  I  pat  a 
aub  of  tar  on  the  top  of  the  band.    That  worked  like  a  oharm  for  a 
while,  but  as  soon  as  the  tar  got  too  oold  and  lost  its  smell,  they  trotted 
over  it  and  I  had  to  put  on  another  coat."* 

The  next  year  there  was  no  rain 
for  the  two  weeks  in  whioh  the  cut- 
worms were  the  worst,  and  the  ootton 
bands  protected  as  well  as  anything 
tried.  After  being  wet  it  was  hoped 
that  the  edges  of  the  cotton  band 
could  be  somewhat  pulled  to  pieces  and 
again  made  to  proteot,  but  in  this  we 
failed.  The  use  of  ootton  batting  for 
a  band  is  therefore  quite  uncertain, 
and  undesirable  as  the  weather  is 
usually  rainy  at  the  time  of  the  year 
when  the  climbing  cutworms  are  the 
worst,  and  they  would  do  niuoh  harm 
before  the  bands  oould  be  replaoed  if  a 
large  orchard  is  to  be  protected  in 
this  way.  A  roll  of  ootton  will  make 
bands  for  a  great  many  trees,  and  is 
the  oheapest  of  all  bands  at  the  start, 
but  may  not  be  in  the  end.  For  this 
Fig.  8— illustrating  the  wool  and  ootton  band*,  reason  fruit  growers  will  find  that 

The  Wool  Band  is  the  cheapest  and  the  beet  of  all  It  always  protects, 
whatever  the  weather  may  be,  as  rain  or  oold  make  little  or  no  difference 
with  it.  The  band  need  not  be  over  an  inob  and  a  half  wide  and  should 
be  tightly  bound  by  oommon  wrapping  twine,  wrapped  onoe  or  twioe 
about  it  in  the  middle.  In  practice  it  will  be  found  essential  to  have  the 
bands  this  narrow  of  either  wool  or  ootton,  as  the  birds  appreciate  this 
material  for  a  downy  nest,  and  if  it  is  not  securely  held  by  a  oord,  large 
chunks  will  be  pulled  out,  leaving  holes  through  which  the  cutworms  oan 
easily  climb.  If  the  wool  is  properly  oared  for,  the  same  material  may 
be  used  for  bands  for  several  years  in  succession,  thus  reducing  the 
expense  to  a  minimum. 


DE8TB UCTION  OF  THE  CUTWORMS. 

If  to  prevent  the  cutworms  from  reaohing  the  tree  tops  were  sufficient, 
the  keeping  of  a  wool  band  on  the  trunk  would  be  enough ;  but  every 
fruit  grower  should  try  to  rid  his  fields  of  them.  He  should  not  only 
keep  them  from  his  trees,  but  should  keep  them  from  developing  on  other 
plants  when  they  can  not  get  into  the  tree  tops.  He  must  at  least  proteot 
the  trunks  of  his  trees  below  the  band  or  they  may  be  girdled.  The  fol- 
lowing methods  will  be  found  helpful : 

Crushing  by  Hand. — This  was  the  method  adopted  by  Mr.  Rood,  who 
found  it  a  sure  one,  though  rather  laborious,  as  it  kept  one  or  more  men 

*  Perhaps  the  statement  should  be  made  here  that  coal  tar,  if  need  at  all  on  trees,  should  never  be 
permitted  to  touch  the  bark,  as  a  very  small  amount  will  leave  a  brown  dead  spot  beneath.  Young  trees 
are  very  susceptible  to  injury  by  it. 
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at  work  all  night.  He  would  start  out  about  ten  o'clock  with  a  lantern  in 
one  hand  and  a  leather  mitten  on  the  other  that  orusbed  the  outworms 
without  mercy.    Usually  eaoh  tree  was  visited  about  twioe  eaoh  night. 

Trapping. — Around  the  base  of  eaoh  tree  were  placed  three  or  four  old 
boards  or  shingles,  and  a  large  share  of  the  cutworms  that  esoaped  the 
orushing  would  hide  under  these  tfaps  for  the  day.  Often  hundreds 
would  be  found  attached  in  a  bunoh  to  the  under  side  of  a  single  board, 
but  it  was  either  a  rotten  one  or  a  rough  one,  for  a  smooth  board  for  some 
reason  was  always  avoided  by  the  masses.  Another  thing  worthy  of  note 
was  that  the  white  outworm  (Carneades  scandens)  was  never  taken  under 
the  traps.  This  speoies  always  came  to  the  trees  muoh  later  at  night 
than  the  others  and  always  oame  some  distance  from  the  trunk.  The 
speckled  and  red  cutworms  are  easily  trapped,  but  they  should  be  gath- 
ered early  in  the  morning  while  it  is  yet  oool,  for  as  soon  as  the  boards 
become  heated,  the  cutworms  will  bury  themselves  in  the  soil  where  it  is 
cooler  and  there  is  more  moisture. 

Poisoned  Bean. — Bran,  given  a  green  tinge  with  Paris  green,  was 
dropped  around  the  base  of  eaob  tree  as  an  experiment.  The  outworms 
ate  it  readily  both  as  they  passed  it  in  starting  up  the  tree  and  as  they 
oame  baok  hungry  from  their  vain  effort  to  get  beyond  the  band.  The 
next  morning  more  than  half  of  the  outworms  were  found  hanging  to  the 
bark  limp  and  dead,  or  in  the  same  condition  on  the  ground.  In  some 
oases  90  per  cent  were  found  dead.  No  doubt  many  that  were  not  found, 
buried  themselves  in  the  soil  and  died  there  from  the  effects  of  the- poison. 
Where  much  bran  was  eaten  the  poison  aoted  very  quiokly.  Bran  with 
and  without  sweetening  was  tried,  but  the  outworms  seemed  to  eat  one 
kind  as  readily  as  the  other.  Possibly  a  supply  of  freshly  poisoned  bran 
will  be  desirable  every  few  days. 

Poisoned  Twios. — This  experiment  was  made  by  dipping  freshly  out 
twigs  in  Paris  green  water  and  standing  tbem  in  the  ground  around  the 
trunk  where  the  outworms  oould  easily  reach  them  near  the  band.  This 
served  as  a  good  deooy  and  killed  about  the  same  number  that  the  bran 
did.  This  makes  more  work  than  distributing  the  bran,  but  if  one  does  not 
prune  his  orchard  until  this  time,  be  oan  quite  easily  cut  some  fresh 
twigs  every  few  days  and  apply  poison  to  them. 

Spraying  the  Tbees  with  the  arsenites  will  be  found  to  be  of  very 
little  praotioal  value.  The  leaves  are  still  in  the  bud  and  the  outworm 
eats  comparatively  little  of  the  outside  and  henoe  the  poison  is  slow  to 
aot.  Mr.  Bood  says  of  it,  4 'I  sprayed  the  trees  twioe,  as  it  rained  after 
the  first  application,  and  oould  not  see  that  it  did  a  particle  of  good.  I 
had  no  idea  that  it  would,  but  in  my  desperation  I  would  try  anything." 

TO  detect  the  presence  of  climbing  cutworms. 

It  is  not  unoommon  for  people  to  have  their  fruit  trees  injured  by 
olimbing  outworms  for  some  time  or  even  for  several  seasons  before  they 
oan  ascertain  what  has  done  the  injury.  One  may  look  oaref ully  over  the 
tree  through  the  day  for  an  insect,  but  there  will  be  nothing  to  indioate 
the  identity  of  the  depredator  except  the  injured  buds.    To  one  who  has 
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had  experience  with  this  4 ' thief  in  the  night,"  the  conspicuous  absence 
is  characteristic,  for  no  other  insect  is  likely  to  feed  in  this  way  and  leave 
the  tree  during  the  day.  Another  method  is  to  go  out  in  the  evening,  if 
one  suspects  their  presence,  and  listen  for  the  chewing  at  the  buds  which 
is  quite  notioeable;  or,  better  yet,  put  a  band  on  the  trunk  of  a  few  trees 
and  examine  below  the  bands  for  them  by  lantern  light.  If  they  have 
been  troublesome  in  years  past,  or  there  is  likelihood  of  their  being 
present,  the  trees  should  by  all  means  be  protected  against  a  sadden  raid 
that  might  destroy  a  year's  crop  of  fruit  and  endanger  the  life  of  the 
orohard  as  well. 
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PART  II -CONTROL  OF  THE  COMMON  GRANARY 

INSECTS. 


Stored  grain  is  liable  to  attaok  by  numerous  species  of  inseots,  and 
unless  checked  or  killed  they  will  soon  destroy  or  greatly  injure  the  sprain 
in  which  they  are  working.  Wheat  is  especially  subject  to  attaok  by 
these  inseots,  but  ground  feed  and  flour  are  often  infested,  and  other 
stored  grain,  such  as  corn,  oats  and  barley,  may  be  injured  by  them. 

The  stored  wheat  is  rapidly  being  reduoed  in  quantity  as  prices  advance, 
and  there  will  probably  be  very  little  old  wheat  left  in  the  bins  when  the 
new  orop  is  harvested.  There  will  be  no  better  time  to  thoroughly 
renovate  the  granary  or  bins  than  at  this  time,  and  if  inseots  have  been 
numerous  or  are  present,  be  sure  that  none  of  them  are  permitted  to  live 
to  get  at  this  season's  crop  of  grain. 

TO  PROTECT  AGAINST  GBANABY  INSECTS. 

Our  first  axiom  to  observe  is,  never  put  new  grain  into  the  granary  on  old 

Erain.  If  old  grain  remains,  put  it  in  a  bin  by  itself,  and  entirely  separate 
rom  the  new.  Where  new  wheat  covers  the  old  in  a  bin,  there  is  a  greater 
attraction  to  the  inseots  wbioh  are  sure  to  be  present  there,  if  anywhere 
in  the  granary.  Usually  the  inseots  are  already  in  the  old  wheat  when 
the  new  is  added  and  are  ready  to  begin  feeding  on  it  at  once.  The  work 
of  the  insects  causes  the  new  wheat  to  heat  ana  this  heat  is  favorable  for 
the  rapid  development  of  the  inseots.  When  once  a  start  is  made,  they 
are  liable  to  soon  over-run  the  granary. 

The  second  point  to  remember  is  to  chan  the  bins  and  granary  thor- 
oughly each  year  before  new  grain  is  put  in.  If  insects  are  known  to  be 
present,  or  are  suspected,  the  surest  way  is  to  fumigate  with  bisulphide 
of  carbon  or  some  such  gas  before  the  new  grain  is  put  in.  It  will  cost 
less,  and  the  work  oan  be  muob  more  thorough  before  the  grain  is  in.  If 
no  inseots  have  been  found,  a  thorough  sweeping  of  the  bins  will  be 
enough.  The  granary,  and  especially  the  bins,  should  be%  as  free  from 
dirt  and  old  grain  for  a  month  before  threshing  as  when  first  built.  This 
will  starve  out  the  inseots  that  otherwise  might  remain.  Observation  will 
show,  if  experience  has  not,  that  the  farmer  who  cleans  his  granary 
thoroughly  eaoh  season  before  the  new  grain  oomes,  and  who  is  oareful 
not  to  leave  grain  scattered  about  through  the  year,  is  the  one  who  never 
finds  his  stored  grain  molested  by  these  pests.  In  our  own  State  these 
inseots  are  very  seldom  if  ever  carried  into  the  granary  in  the  grain  from 
the  threshing' machine.  They  are  either  present  before  the  grain  is  in 
the  bins,  or  find  it  afterwards. 
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TO  DESTROY  INSECTS  OF  THE  GRANARY. 

There  is  only  one  praotioal  method  known  by  which  we  oan  rid  the 
granary  of  the  moat  of  its  inaeot  peats  after  they  are  onoe  well  established 
in  the  grain,  and  that  is  by  the  nse  of  bisulphide  of  oarbon.  This  is  a 
clear,  almost  oolorless  liquid,  whioh  is  very  rapidly  converted  into  a  gas 
on  being  exposed  to  the  air.  Owing  to  its  being  heavier  than  air  it 
settles  rapidly  through  the  grain  and  quickly  permeates  the  whole  of  it. 
It  is  highly  inflammable,  and  explosive  when  ignited,  and  care  must  be 
observed  in  keeping  all  light  and  fire  from  the  gas,  or  near  where  it  is 
confined. 

Local  druggists  rarely  keep  the  bisulphide  of  oarbon  in  stock  as  it  so 
readily  evaporates  and  the  residue  is  then  worthless,  but  probably  your 
druggist  would  order  it  for  you.  If  not,  it  oan  be  ordered  by  yourself 
from  some  wholesale  drug  house  in  one  of  our  larger  cities.  We  order 
for  our  own  use  of  Edward  R.  Taylor,  Manufacturing  Chemist,  Cleve- 
land, Ohio,  as  he  makes  a  specialty  of  the  bisulphide  of  carbon  for  suoh 
purposes.  He  sells  it  at  the  rate  of  10  oents  a  pound  in  50  pound  (5 
gallons)  oases;  in  smaller  quantities  the  price  will  be  a  trifle  higher. 

If  insects  are  present  in  the  grain  and  it  is  desired  to  treat  tbem  with 
the  bisulphide  of  oarbon,  one  of  the  first  things  to  consider  is  whether 
the  granary  or  the  bin  in  which  the  grain  is  plaoed  is  comparatively  tight. 
If  it  is  very  loose  and  open  and  cannot  be  tightly  closed,  it  may  be  neces- 
sary to  remove  the  grain  to  a  tighter  reoeptaole,  as  the  gas  will  escape  too 
quickly  and  the  insects  will  merely  be  stupefied.   Wheat  bins  and  bins  for 

ground  feed  oan  easily  be  made  tight  enough.  If  a  oover  is  lacking,  wet 
lankets  thrown  over  the  grain  may  serve  as  covers. 
When  the  bins  containing  the  grain  are  tight,  one  pound  of  the  bisul- 
phide is  said  to  be  enough  for  100  bushels  of  grain.  For  a  moderately 
tight  bin,  a  pound  or  a  pound  and  a  half  to  each  ton  of  grain  is  surer,  and 
there  is  no  danger  of  injury  to  the  grain  either  for  food  or  for  seed  when 
used  at  this  rate.  The  liquid  may  be  poured  direotly  onto  the  grain  by 
distributing  it  well  over  the  surfaoe.  It  may  also  be  plaoed  in  open  dishes 
or  on  an  absorbent  suoh  as  ootton  batting,  where  it  will  evaporate  more 
slowly  and  last  longer.  Where  the  grain  is  more  than  four  or  five  feet 
deep  in  the  bins,  portions  of  the  bisulphide  should  be  put  down  near  the 
middle  of  the  grain  and  about  every  two  or  three  feet  apart.  A  piece  of 
gas  pipe  will  be  suitable  for  this  purpose.  Inside  the  gas  pipe  should  be 
a  cylindrical  stick  that  oan  be  drawn  out  of  the  pipe  as  soon  as  it  is 
pushed  down  into  the  grain  as  far  as  desired,  and  then  the  bisulphide  oan 
be  poured  dowji  the  gas  pipe. 

After  the  liquid  has  been  applied,  oover  the  grain  as  quiokly  as  possible 
and  leave  it  oovered  for  twenty-four  or  thirty-six  hours  when  it  oan  be 
opened  up  and  aired.  The  gas  will  very  quiokly  mix  with  the  air  when 
the  grain  is  exposed,  so  that  in  a  few  hours  no  odor  oan  be  deteoted.  A 
second  application  may  be  found  nceessary  in  a  month  or  two  after  the 
first  is  made.  The  bisulphide  of  oarbon  will  kill  mice  and  rats,  that  may 
be  held  in  the  bin,  by  inhaling  the  poisonous  gas,  and  it  is  also  injurious 
to  man  when  inhaled  in  large  quantities.  There  is  no  danger  in  its  use  if 
bandied  with  judgment. 

Millers  and  grain  elevator  men  have  found  suoh  a  helping  friend  in 
bisulphide  of  carbon  that  tbey  oould  scarcely  do  without  it  now.  They 
suffer  more  from  these  pests  than  the  farmer  because  they  have  to  receive 
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grain  from  many  different  parties,  any  one  of  whiob  may  bring  insects 
enongh  to  infest  the  whole  building. 


THE  COMMON  GRAIN  INSECTS. 

Under  this  heading  will  be  treated  briefly  the  inseots  most  oommonly 
found  in  the  granary  and  stored  grain.  Usually  only  one  species  will  be 
found  in  the  grain  at  once,  but  occasionally  several  species  will  be  at 
work  together. 

THE  8AW-TOOTHBD  GRAIN  BEETLE.— ( 8Uvanu»  turinamensi*  Linn.) 

This  little  beetle  is  very  small,  only  about  one-tenth  of  an  inoh  long, 
quite  flat  and  slender  and  is  of  a  dark  ohooolate  brown  color.  Scarcely 
visible  to  the  naked  eye  are  little  saw- like  teeth  on  either  side  of  the 
thorax.  The  beetles  have  been 
distributed  in  grain  and  allied 
products  over  almost  the 
entire  world.  They,  live 
quite  as  readily  in  flour,  bran, 
meal,  screenings,  breadstuff s 
and  like  materials  as  in  grain. 
They  breed  very  rapidly  and 
one  is  not  likely  to  notioe  so 
small  an  insect  until  they  are 
abundant.  A  single  genera- 
tion develops  inside  of  a  month 
in  warm  weather,  making  at 
least  five  or  six  generations  in 

a  year.    The  larvae  are  Some-  Fig.  9 -The  saw-toothed  grain  beetle.  8ilvanu8  surinamen- 

what  longer  than  the  beetles, 

bave  only  six  less,  and  are  Waeh.D.u.). 

pale  yellow  with  darker  patches  on  the  segments.  They  are  aotive  and 
move  from  one  kernel  to  another  eating  them  in  part.  This  is  the  com 
monest  species  in  our  State,  though  the  next  species  is  nearly  as  common. 

1  THE  GRANARY  WEBVIL.-(  Calandra  granaria  Linn.) 

This  is  another  cosmopolitan  grain  beetle,  whose  origin  is  probably 
traceable  back  of  the  Christian  era  into  ancient  Egypt  or  India.  The 
aperies  is  not  so  omnivorous  as  the  preceding  one,  living  almost  entirely 
upon  grains  and  seeds,  although  it  has  occasionally  been  found  in  flour 
and  ground  mill-stuffs.  The  beetle  has  the  long  snout  which  character- 
izes it  as  the  true  weevil  in  distinction  from  other  beetles.  The  beetles 
are  smaller  than  a  kernel  of  wheat  and  vary  in  color  from  a  blaok  to  a 
uniform  chestnut  brown  with  a  reddish  oast.  The  larva  lives  inside  the 
kernel  of  wheat  while  developing.  It  is  white,  plump,  fleshy,  without 
legs,  and  muoh  shorter  than  the  beetle.  The  cycle  of  life  is  not  quite  as 
rapid  as  in  the  preceding  speoies  and  there  are  probably  fewer  generations 
in  a  year.  The  injury  done  is  about  the  same  as  with  the  saw-toothed 
speoies. 
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Fig.  10.— The  granary  weevil,  Calandra  granaria :  a,  beetle: 
o.larra;  c, papa:  a,  Calandra  orgsa,  beetle— all  enlarged 
(DW.  of  Entomology,  Wash.,  D.  C). 

Closely  related  to  this  weevil  is  the  rioe  weevil,  Calandra  oryza  and 
often  the  two  are  found  at  work  together  in  the  same  grain.  The  rioe 
weevil  has  four  red  spots  on  its  wing  oovers,  and  is  usually  more  oommon 
in  tropical  and  sub- tropical  oli mates.  It  chooses  balled  rioe  for  a  diet 
when  such  oan  be  found. 


THE  ANOOUMIS  GRAIN  MOTH. 


The  Angonmis  moth,  so  named  from  Angoumis  province,  France, 
where  it  was  very  injurious,  is  much  more  oommon  in  the  southern  part 


Fig.  11.— The  angonmis  wain  moth,  UtUchia  cerealella;  a 
larva;  6,  pnpa;  c.  female  moth;  ?,  egg;  U  kernel  of  corn 
opened,  showing  the  larva  feeding:  A,  anal  segment  of  pupa 
—all  enlarged  except  /  (after  Riley). 

ofour  oountry  than  with  us.  It  apparently  does  not  breed  on  grain  in 
the  fields,  as  it  is  said  to  do  farther  south,  and  probably,  if  found  in  the 
granary,  it  has  been  introduced  in  seed  or  other  grain  brought  from  a 
more  southern  seotion.  An  instance  of  this  we  have  found  in  our  college 
exhibit  of  wheat  at  the  world's  fair.  The  pests  were  found  in  our  grain  on 
its  return,  and  only  by  a  thorough  use  of  bisulphide  of  carbon  were  they 
eradicated.  The  usual  attaok  of  the  species  is  upon  corn  and  wheat,  but 
other  oereals  are  infested  by  it.    The  moth  is  very  small,  being  about 
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half  an  inch  across  the  expanded  wings  and  with  the  body  less  than  half 
that  length.  The  larva  lives  inside  the  kernel,  and,  if  corn,  there  are  often 
several  to  eaoh  kernel. 

FLOUR  BEETLES.— (  Tribolium  ferrugineum  and  T.  conftuum.) 

These  two  speoies  of  beetles  are  more  particularly  a  menace  to  the 
miller,  and  the  provision  merchant  who  handles  his  products.   The  beetles 


Fig.  12.— Floor  beetle,  Tribolium  confusum;  a  beetle;  6,  larva;  e. 
papa— all  enlarged;  d,  lateral  lobe  of  abdomen  of  papa;  e,  head 
of  beetle,  showing  antenna;  f.  same  of  Tribolium  ferruQineum— 
all  greatly  enlarged  (Dir.  of  Entomology,  Wash.,  D.  C.). 

and  their  larvee  get  into  the  floor  and  prepared  grains  for  food  and  are'so 
small  that  they  are  not  easily  seen.  By  the  time  the  products  reach  the 
oonsumer,  the  insects  have  spoiled  it  for  food  and  are  often  very  abundant. 
The  eggs  are  also  deposited  in  the  flour  and  they  and  the  young  larvsB  are 
white  and  too  minute  to  be  detected.  The  beetles  are  deep  red  and  about 
three-sixteenths  of  an  inoh  long.  The  larvee  resemble  those  of  the  saw- 
toothed  beetle  considerably. 

THE  MEDITERRANEAN  FLOUR  MOTH.-(  Ephestia  kuehniella  Zell.) 

This  moth  has  not,  to  our  knowledge,  made  its  appearance  in  the  State 
yet,  but  it  was  introduced  into  Canada  from  Europe  six  years  ago  and  is 
reported  from  New  York,  Colorado  and  some  of  the  southern  states,  so 
that  quite  likely  it  will  be  found  in  our  midst  before  many  years.  It  has 
created  much  oonsternation  in  the  millers  at  places  where  it  has  appeared 
and  is  often  spoken  of  as  the  soourge  of  the  flour  mill.  The  caterpillars 
make  a  web  tube  in  which  they  live  and  grow,  and  it  is  through  the  felting 
together  of  the  flour  by  these  webs  that  clogs  the  maohinery  and  causes 
no  end  of  vexatious  delays  and  annoyances.  Flour  and  meal  are  preferred 
as  food,  but  when  this  is  not  to  be  found,  almost  any  farinaceous  material 
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Tig.  IS— The  Mediterranean  floor  moth,  RphmMa  fcueAnfeUa;  a 
moth;  6,  moth  with  wings  oloeed;  c,  larra;  4,  papa— about 
■     •   •      ,  abdom"  9 


twioe  natoral  aias;  e,  abdominal  segments  of  larra— more  en- 
larged (Dir.  of  Entomology,  Wash.,  D.  0.). 

will  be  eaten.  The  primary  wings  of  the  moth  are  a  leaden 'gray  with 
irregular  blackish  oross  lines.  With  wings  spread  the  moth  measures  a 
little  less  than  an  inoh  from  tip  to  tip  of  wings. 

THE  MEAL  SNOUT-MOTH.— {PsraUf  farinali*  Linn.) 


Meal  and  other  ground  products  from  the 
mill,  after  standing  awhile,  will  often  contain 
little  masses  woven  together  by  web-like 
threads.  There  are  several  species  that  spin 
these  webs  for  a  home  in  whioh  they  live  and 
transform.  This  species  is  most  oommonly  £j 
found  in  old  meal  or  ground  feed  containing 

meal.    They  often  infest  mills  and  hide  in  Fig.  l^-The  meal  moat-moth  Pwpuu 


crevices  where  it  is  diffioult  to  reach  them.  2i^i^^;U^o?^ 


The  three 
the  out. 


stages  are  given  natural  size  in 


e,  terminal  segment  of  the 


logy.  Wash.,  D.  G.) 


(Wt.  of 


/.tip 


THE  INDIAN-MEAL  MOTH.-(  Plodia  inlerpunctolla  Hnebn.) 

This  is  a  species  that  is  even  more  injurious  than  the  preceding  as  it  is 
more  widely  distributed  and  injures 
a  greater  variety  of  edibles.    It  not 
only  feeds  on  grain,  both  whole  and 

Sound,  but  on  various  kinds  of  dried 
aits,  seeds,  nuts,  roots  and  herbs, 
and  is  also  said  to  use  condiments 
freely  and  to  feed  on  sugar,  jellies 
and  yeast  cakes  for  a  greater  variety. 
It  builds  a  web  the  same  as  the  meal 
snout-moth.  The  moth  is  muoh 
smaller  than  the  snout-moth  and  the 
wings  are  narrow.  It  passes  through 
its  transformations  very  rapidly  in 
warm  weather,  making  perhaps  six  or 
seven  generations  in  a  year. 


Fig.  IS.— The  Indian-meal  moth,   

punctella ;  a,  moth;  b.  chrysalis;  c  caterpillar— 
twioe  natoral  siae;  d,  head,  and  e,  first  abdomi- 
nal segmsnt  of  caterpillar— much  more  enlarged 
(Dir.  of  Entomology,  Wash.,  D.  C). 
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THE  COMMON  MEAL-WORM.-(  Tenebrio  moUtor  Linn.) 

Closely,  related  to  the  flour  beetles,  and  resembling  them  closely  in 
appearance,  except  much 
larger,  is  this  common  meal- 
worm which  infests  the  meal 
and  bran  chests  from  which 
the  farmer  feeds  his  stook. 
The  species  very  rarely  attaok 
the  entire  grain,  but  will  eat 
almost  any  kind  of  ground 
feed.  The  larvsB  are  more 
than  an  inch  in  length  when 
full  grown,  are  brownish  yel- 
low with  darker  spots  on  the 
segments  and  have  muoh  the 
appearanoe   of  wire  worms. 

The  beetles  are  about  half  an  p,,.  16._The  common  meal  worm,  Tenebrio  moUtor: 
mOO  long  and^are  dark  brown    **rva  ;6,  beetle— twice  natural  riz«. 

or  black. 


THE  OADELLE.— ( Tenebrioide*  mojuritanicu*  Linn.) 

The  French  "oadelle"  is  a  common  granary  insect  in  Europe  and 
we  occasionally  find  it  in  the  same  roll  here, 
although  rarely  in  large  numbers.    Last  autumn, 
Mr.  H.  D.  Hobbs,  of  Williams  ton,  Mich.,  found 
the  larvsB  at  work  in  a  barrel  of  beans  in  his 
grocery  and  sent  samples  of  the  beans  and  larvsB. 
There  was  very  good  evidenoe  that  they  had  been 
feeding  on  the  beans.    They  were  placed  in 
a  breeding  jar  with  the  beans,   but  the  larvsB 
gradually  disappeared.     They  are  predaoeous 
and  quite  as  often  feed  upon  other  insects  and 
even  upon  each  other  as  upon  stored  grain 
and  this  proved   to   be    the   case  in 
inatanoe. 


u  b 

this*1**  I'.— The  cadelle, 

oide*  mauriianicua: 


Tentbrir 
laxra; 


6,  side  Tlew  of  apical  segment ; 
c,  beetle— twice  natural  size. 
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PART  III-CARPET  BEETLES. 


The  good  housewife  is  still  foroed  to  fight  the  oarpet  beetles  or  to 
abandon  the  use  .of  carpets.  The  people  of  the  upper  peninsula  and  npper 
part  of  the  lower  peninsula  may  congratulate  themselves  that  they  are 
still  practically  without  experience  as  to  what  the  oarpet  beetle  is,  though 
quite  possibly  their  immunity  from  its  attack  will  last  but  a  few  seasons 
more.  From  the  southern  and  oentral  part  of  the  State  oome  repeated 
calls  for  assistance  until  it  seems  best  to  wait  no  longer  even  if  we  are 
not  sure  yet  that  we  have  an  ideal  remedy  in  every  respect  to  give. 

There  is  strong  demand  for  a  good  remedy,  and  there  are  many  pro- 
ducts put  upon  the  market  to  meet  this  demand.  Some  of  these  remedies 
have  merit,  out  such  as  we  have  tested  include  some  one  of  the  substances 
to  whioh  referenoe  will  be  made  later  and  which  oan  be  prooured  cheaper 
and  applied  as  well  where  taken  separately  and  not  in  oombination  with 
half  a  dozen  other  ingredients  which  are  of  little  or  no  value  as  insecti- 
cides in  this  instance  at  least.  I  refer  particularly  to  such  substances  as 
pepper,  sage,  mustard,  hellebore,  snuff,  Persian  insect  powder,  tobacco, 
etc,  which  are  used  as  powders  alone  or  in  oombination  with  something 
else.  Some  of  these  materials  will  stupefy  the  larvae,  but  none  of  them 
will  kill    All  arsenical  preparations  should  be  avoided  as  dangerous. 

At  least  a  few  of  these  combinations  are  utterly  worthless.  One 
instance  will  illustrate  this  point.  About  a  year  ago  an  artiole  started 
from  one  of  our  leading  Michigan  dailies  and  freely  circulated  through 
the  others.  It  is  under  the  heading  "Hebe's  a  Good  Thing,"  and  reads 
as  follows  : 

"A  lady  reader  of  the  claims  to  have  tried  the  following  recipe, 

and  she  says  she  knows  from  her  experience  that  it  is  sure  death  to  the 
oarpet  bug : 

"One  ounce  of  alum,  one  ounce  ohloride  zinc,  three  ounoes  of  salt 
Mix  with  one  quart  of  water  and  let  stand  over  night  in  a  oovered  vessel. 
In  the  morning  pour  it  carefully  into  another  vessel,  so  that  all  sediment 
may  be  left  behind.    Dilute  this  with  two  quarts  of  water  and  apply  bv 

?)rinklinff  the  edges  of  the  oarpet  for  the  distance  of  a  foot  from  the  wall 
his  is  all  that  is  neoessary.  They  will  leave  boxes,  bedding,  and  any 
other  resort  whioh  has  been  sprinkled  with  the  solution,  on  the  shortest 
possible  notice,  and  nothing  will  be  injured  in  texture  or  color.' 9 

Inside  of  a  week  after  the  appearanoe  of  this  article  the  remedy 
was  given  a  thorough  trial  by  the  writer.  On  one  side  of  the 
room  the  oarpet  was  soaked  as  recommended,  and  on  the  other 
side  it  was  taken  up  and  rolled  over,  leaving  a  large  number  of 
little  hairy  larvae  exposed  on  the  floor  where  they  were  thoroughly  wetted, 
but  there  was  no  injury  whatever,  except  that  the  oarpet  was  left  in  a  con- 
dition to  gather  moisture  as  though  salted.    The  little  hairy  fellows  were 

Digitized  by  Google 


CARPET  BEETLES. 


even  put  into  the  eolation  and  made  to  swim  and  soak  in  it  for  half  an 
hoar  without  killing  them. 

The  burning  of  sulphur  in  the  rooms  was  thoroughly  tried  by  one  of 
our  Lansing  ladies,  but  with  no  success. 

Before  entering  upon  a  campaign  against  the  carpet  beetles,  it  is 
desirable  to  learn  something  of  their  habits.  Two  distinct  species  have 
been  found  in  the  State.  The  most  common  one  is  the  imported  carpet 
beetle,  known  soientiOoally  by  the  name  Anthrenus  scrophularice,  and 
commonly  known  as  the  "buffalo  moth,"  "oarpet  beetle,,"  and  often, 
though  inoorreotly,  as  the  "oarpet  bug."  The  other  one  is  Attagenus 
piceus,  which  we  may  term,  to  distinguish  it  from  the  other  species,  the 
bushy-tipped  moth.  We  have  stood  reason  to  believe  that  there  is  a  third 
species  Niiidula  bipustulata,  but  have  no  definite  proof  at  the  present 
writing. 

THE  BUFFALO  MOTH. 

The  larva. — The  little  hairy  larvae  are  quite  appropriately  named  buffalo 
moths  from  their  general  resemblance  to  the  shaggy  haired  buffalo. 
While  young  they  are  so  nearly  covered  with  long  blackish  hairs  that  the 


Fie.  18.— The  buffalo  oarpet  moth,  AtUhremu  •orovhvlaric*  Linn:  a, 
done!  view  of  larva;  o.  ventral  view  of  same ;  c%  papa;  d,  beetle  (after 
Riley). 

body  can  hardly  be  seen.  Their  movement  is  very  quick  and  spasmodio, 
yet  no  legs  can  be  seen  as  they  are  short  and  entirely  covered.  The  body 
is  oval  and  of  a  yellowish  red  color.  The  coat  of  bristly  hairs,  which 
vary  in  oolor  from  dark  brown  to  black,  are  longer  at  the  sides  than  on 
the  back  and  somewhat  tufted,  and  behind  there  are  three  lone  distinot 
tufts.  As  the  larvae  become  older  and  larger,  more  of  the  body  shows, 
but  all  of  them  are  more  hairy  than  is  represented  in  the  figure.  They 
grow  to  be  nearly  a  quarter  of  an  inch  in  length,  and  as  they  grow  they 
shed  their  larval  skin  about  half  a  dozen  times.  One  often  finds  these 
skins  along  with  the  larvae,  and  without  close  inspection,  might  be  led  to 
think  there  were  many  more  of  the  moths  at  work  on  a  oarpet  than  there 
really  are. 

The  larvae  are  retiring  and  keep  in  hiding  when  possible.  They  like 
to  live  in  a  oraok  of  the  floor,  particularly  if  it  is  a  dirty  one  where  they 
oan  quickly  bide,  and  will  feed  on  the  oarpet  along  this  crevice  until  full 
grown.  More  often  they  will  be  found  near  or  around  the  border  of  the 
oarpet,  and,  as  soon  as  exposed  to  the  light  or  disturbed,  will  quickly  hide 
in  the  spaoe  between  the  baseboard  and  the  floor,  if  suoh  a  crevice  oan  be 
found.  Quite  often  in  feeding  on  carpets  a  larva  will  eat  at  a  single 
thread  and  follow  it  for  some  distanoe.    When  food  is  plentiful  the 

Digitized  by  Google 


24 


MICHIGAN  EXPERIMENT  STATION. 


larvee  grow  rapidly,  but  their  tenacity  of  life  is  great  as  they  have  been 
known  to  live  without  food,  except  the  skins  which  they  shed,  for  a  month 
or  two  and  still  survive.  It  is  in  this  larval  stage  and  this  only  that  the 
harm  is  done  to  the  carpets. 

The  pupa. — When  the  larva  is  full  grown,  it  hides  in  some  crevice  and 
tansforms  inside  the  shell  made  by  its  own  skin.  After  a  time  this 
larval  skin  splits  open  along  the  baok,  revealing  the  pupa  from  whioh  the 
imago,  or  beetle,  emerges  a  little  later. 

The  beetle  nearly  as  broad  as  long,  and  is  small  enough  to  crawl  through 
the  meshes  in  our  common  gauze  window  screens.  It  is  black,  prettily 
mottled  and  speoked  with  white  and  with  a  more  or  less  distinct  median 
red  stripe  down  the  baok.  Light  attracts  the  bettles  and  they  may  often 
be  found  on  the  window  panes  in  the  spring  and  fall.  The  most  of  their 
life  is  spent  out  of  doors,  and  they  are  in  the  house  only  for  the  purpose 
of  depositing  their  eggs  on  the  carpets.  They  are  lovers  of  flowers,  par- 
ticularly of  the  family  Scrophularice,  whioh  led  Linnaeus  to  name  them 
"after  this  family  of  flowers.  They  may  also  be  found  on  sunflowers  and 
asters  in  the  autumn,  and  I  have  seen  them  so  plentiful  in  the  spring  on 
the  blossoms  of  a  ohoke  cherry  tree  on  our  college  grounds  that  they 
could  be  counted  by  the  hundred. 

In  all  probability  a  large  share  of  these  beetles  were  not  bred  from 
oarpets  or  any  fabric.  The  family  Derme8tidce9  to  whioh  our  buffalo 
moth  belongs,  is  well  known  to  feed  chiefly  upon  dried  animal  substances, 
and  quite  likely  we  shall  find  that  many  of  the  larvee  maintain  themselves 
in  this  way.  Mr.  Percy  Selous,  of  Greenville,  Michigan,  writes  me  that 
he  has  reared  them  in  this  way  along  with  the  bacon  beetles,  and  we  have 
occasionally  found  them  as  a  museum  pest  on  our  mounted  insects. 

LIFE  HISTORY. 

The  complete  life  history  of  the  buffalo  moth  is  not  yet  known,  but,  as 
near  as  we  oan  find,  there  is  but  one  brood  of  them  each  year,  except  in 
houses  and  rooms  that  are  heated  during  the  winter,  when  growth  con- 
tinues throughout  the  year  and  there  are  probably  several  generations. 
Where  rooms  are  not  heated  in  winter,  the  larvae  vary  much  in  size  and 
no  regular  development  oan  be  traced.  The  eggs  are  deposited  on  the 
oarpets,  probably  in  the  fall  and  spring,  perhaps  before  the  beetles  leave 
the  house.  They  soon  hatch  into  young  larvae  whioh  feed  on  the  oarpets 
through  the  summer  season  and  change  to  the  pupa  stage  in  the  autumn 
and  again  to  the  beetle  stage  from  the  pupa. 


EARLY  HISTORY  AND  PRESENT  DISTRIBUTION. 


The  buffalo  moth  received  its  scientific  name,  Anthrenus  scrophularuB, 
in  Europe  in  1758.  It  is  known  as  "the  common  flower  beetle"  and  not 
as  a  oarpet  pest  as  it  has  become  in  this  country  since  it  has  found  its 
way  here.  In  1850  a  variety  was  found  on  the  Pacfiio  coast  by  Dr.  Le 
Oonte,  but  only  within  the  past  few  years  has  it  been  known  as  a  oarpet 
destroyer  there.  Its  real  destructive  work  dates  from  1872  in  Buffalo  and 
Boston,  but  since  that  time  it  has  spread  over  most  of  the  northern  part 
of  the  United  States.  Mr.  L.  O.  Howard,  of  the  entomologioal  depart- 
ment at  Washington,  D.  0.,  says  that  this  speoies  does  not  occur  there 
nor  in  Baltimore,  and  is  not  common  in  Philadelphia.    The  northern 
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limit  of  the  speoies  in  oar  own  State  seems  so  far  to  be  in  the  tipper  part 
of  the  lower  peninsula,  and  with  nothing,  to  my  knowledge,  reported 
from  the  Canadas  aoross  from  this  upper  section. 

THE  BUSHY-TIPPED  MOTH. 

This  species  was  first  reported  to  us  by  Mr.  Selous,  of  Greenville,  who 
found  the  larvee  at  work,  and,  putting 
them  in  a  little  wooden  box,  reared 
the  beetles  last  spring.  Last  season 
the  same  speoies  was  found  at  work 
in  one  of  our  college  residences.  It 
and  the  buffalo  moth  were  both  at 
work  on  the  icarpets  in  about  equal 
numbers,  and  their  united  attack  was 
anything  but  pleasant  to  the  lady  of 
the  bouse.  Mr.  Howard  says  that 
this  speoies  takes  the  place  of  the 
buffalo  moth  in  Washington,  although 
not  yet  a  serious  pest  there.  Quite 
likely  when  the  species  is  better 

known  We  Shall  find  it  a  OO-WOrker  in  Vig.  IS. -The  bushy-tipped  carpet  moth,  Attaotmu 

many  places  with  the  buffalo  moth.      SdX°UT*; a7W; *' 

APPEABANOE. 

This  species  can  at  once  be  distinguished  from  the  other,  either  in  the 
larval  or  beetle  stage.  The  larvee  are  larger,  more  slender,  taper  to  a 
point  behind  and  have  a  tuft  of  long  coarse  hairs  on  the  terminal  seg- 
ment only.  The  rest  of  the  body  is  sparsely  covered  with  very  short 
hairs  which  protrude  somewhat  beyond  eaoh  segment.  In  color  they 
vary  from  a  reddish  to  a  yellowish  brown,  with  whitish  rings  at  the  base 
and  apex  of  eaoh  segment.  The  beetles  are  also  somewhat  larger  than 
those  of  the  buffalo  moth,  more  flat  and  shining  uniform  reddish  black 
with  little  punotures  over  the  wing  oovers  and  thorax 

HABITS. 

In  habits,  as  far  as  we  have  been  able  to  ascertain,  there  appears  to  be 
little  difference  from  those  of  the  buffalo  moth.  There  seems  to  be  but 
one  brood  a  year,  the  larvae  remaining  over  winter  and  pupating  the  fol- 
lowing spring.    The  larvae  are  also  more  uniform  in  size. 

The  food  habits  of  the  species  seems  to  be  quite  varied.  Besides  feed- 
ing on  carpets  and  woolens,  it  has  been  bred  on  dried  animal  tissues. 
Mr.  Ohittenden,  of  the  department  of  Washington,  D.  0.,  says  that  he 
has  confined  both  the  beetles  and  their  progeny  to  a  diet  of  flour  and  meal 
and  found  that  they  thrived  well  on  it.  He  also  found  the  speoies  breed- 
ing in  timothy  seed  and  often  found  the  beetle  in  the  granary  along  with 
the  more  common  grain  insects. 

The  speoies  has  been  known  in  America  since  1806,  but  never  in  the 
role  of  a  oarpet  enemy  until  within  the  last  two  or  three  years. 

*  The  larva  has  not  yet  been  reared  by  us,  bat  was  kindly  determined  for  us  at  Washington,  D.  C. 
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THE  CONQUEST. 

Under  this  heading  will  be  given  the  beat  methods  of  subjugating  the 
oarpet  moths,  as  learned  from  our  own  experiments  and  the  experience  of 
others  who  have  had  ample  opportunity  to  test  the  various  remedies. 
No  attempt  will  be  made  to  give  all  the  known  remedies,  bat  only 
suoh  as  are  known  to  be  the  most  valuable  of  those  tested. 

THE  USE  OF  BEPELLANTS. 

Very  little  if  anything  has  been  done  by  our  entomological  experi- 
menters in  searohing  for  a  useful  repellant  that  will  keep  the  female 
beetle  from  the  oarpet  as  she  oomes  to  deposit  her  eggs.  Suoh  a  substance 
may  not  be  possible,  but,  if  we  oan  suooeed  in  finding  some  harmless 
repellant,  it  will  be  more  satisfactory  than  all  the  remedies  for  killing  the 
larveB  that  oan  ever  be  suggested. 

The  idea  of  a  repellant  and  the  successful  use  for  some  time  of  the 
expensive  cedar  chest  against  the  olothes  moth,  suggested  to  my  mind 
about  a  year  ago  the  trial  of  oedar  oil  in  this  role.  A  small  dry  goods  box 
was  procured  for  the  experiment,  and  oarpet  beetles  with  larva  of  both 
species  were  placed  in  the  box  along  with  some  bits  of  cloth  for  the  larva 
to  feed  upon.  In  a  few  days  after  all  had  become  accustomed  to  the  new 
surroundings,  perhaps  a  quarter  of  a  teaspoonful  of  the  oil  was  blown  in 
a  spray  across  one  end  of  the  box,  taking  care  not  to  hit  any  of  the  cloth 
which  was  in  the  opposite  end.  The  odor  disseminated  very  quiokly  and 
the  effect  was  almost  magical.  Even  the  larvae  quiokly  left  the  oloth  in 
whioh  they  were  hiding  and  crawled  out  over  the  edge  of  the  box  to  the 
fresh  air  or  into  some  orevioe  opening  to  the  outside.  Repeated  experi- 
ments proved  them  tofalways  be  susceptible  to  the  oil  whioh  apparently 
affects  their  breathing.  A  spray  directed  upon  the  larvae  will  not  kill 
them  until  they  are  well  saturated  with  it.  The  beetles  apparently  have 
muoh  less  power  of  resistance  against  the  oil,  and  are  more  easily  killed. 

We  are  sorry  to  say  that  we  were  unable  to  give  this  experiment  a  fair 
trial  in  a  large  room  and  its  effect  may  not  be  as  decided  there  as  in  a 
smaller  space.  The  oedar  oil  costs  but  ten  cents  an  ounoe  and  is  well 
worth  a  trial  at  least.  Chambers  and  rooms  that  are  little  used  are  the 
most  liable  to  attack,  and  we  would  suggest  that  in  suoh  rooms  at  house 
cleaning  time  the  floor  should  be  sprinkled  or,  better  yet,  sprayed,  and 
very  thoroughly  so  olose  to  the  base-board,  just  before  the  oarpet  is 
replaced  on  the  floor.  There  is  no  danger  in  using  too  muoh  of  the  oil, 
though  perhaps  from  two  to  four  ounces  will  be  the  most  desirable 
amount.  The  oedar  wood  odor  is  a  pleasant  one  to  most  people  and  harm- 
ful to  none.  My  experimental  box  still  retains  a  distinct  odor  of  the 
oedar  oil,  though  no  more  has  been  used  in  it  since  the  experiments. 

AIDS  IN  PROTECTION. 

From  the  habits  of  the  larvae,  of  whioh  we  have  already  learned,  several 
aids  suggest  themselves  whioh  have  proven  quite  helpful  in  keeping  the 
larvae  from  their  natural  haunts  and  in  finding  them  and  eradicating  them 
muoh  more  quiokly  than  otherwise  oould  be  done.  They  may  be  enumer- 
ated as  follows : 
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(a)  Have  a  tight  quarter-round  pat  on  next  to  the  base-board  so  that 
there  will  remain  no  oraoke  in  which  the  larvae  oan  hide  or  secrete  them- 
selves to  pupate, 

(b)  Clean  all  cracks'  in  the  floor  thoroughly  and  then  fill  them  with 
putty,  or  what  is  nearly  as  good,  plaster  of  Paris.  These  orevioes  between 
the  board*  are  excellent  breeding  places  for  the  larvae  even  though  great 
care  is  nsed  in  cleaning  them  at  bouse  oleaning  time. 

(c)  If  the  floor  is  not  smooth  and  polished,  and  if  the  oedar  oil  does  not 
prove  to  be  what  we  hope  for  it,  an  exoellent  plan  is  to  paint  the  floor. 
This  fills  up  many  little  cavities  that  otherwise  might  be  a  lurking  place 
of  the  foe. 

(d)  Many  recommend  a  strip  of  tarred  roofing  paper  around  the  room 
beneath  the  border  of  the  carpet  and  affirm  that  the  odor  is  a  repellant. 
We  have  not  tried  it,  but  presume  it  to  be  an  aid. 

(e)  Never  leave  old  garments  or  woolens  in  an  attic  or  other  little  used 
room,  as  suoh  artioles  will  surely  attract  the  carpet  beetles  to  the  bouse 
and  will  make  an  exoellent  breeding  and  distributing  location  for  them. 

DESTROYING  THE  MOTHS. 

(a)  When  the  carpet  is  infested,  it  should  be  taken  up,  hung  out  of 
doors  on  a  line,  in  the  sunshine  if  possible,  and  after  a  thorough  beating, 
should  be  saturated  with  gasoline  to  kill  all  possible  life  remaining.  The 
carpet  fehould  then  be  left  until  the  gasoline  has  entirely  evaporated.  It 
should  be  hung  at  least  a  rod  or  two  from  the  house  to  prevent  the  possi- 
bility of  the  larvae  that  are  beaten  out  ever  re-entering  the  house  to  injure 
carpets  again. 

(b)  If  the  floor  has  not  been  prepared  as  given  under  * 'aids, "  it  should  be 
well  soaked  in  kerosene  oil,  or  at  least  in  gasoline,  after  the  filth  has  been 
removed  and  burned.  If  it  has  been  prepared  carefully  as  above,  the 
sweepings  should  be  burned  and  any  larvae  that  may  remain  oan  easily  be 
detected  and  despatched  in  any  way  most  desirable.  Kerosene  is  better 
for  the  floor  than  gasoline  as  it  does  not  evaporate  so  quickly  and  its 
effect  will  be  more  oertain.  There  will  be  no  oil  stain  to  the  carpet  if  the 
floor  is  left  exposed  for  a  few  days  as  it  should  be  in  suoh  oases. 

(c)  If  the  larvae  oan  easily  pass  from  one  room  to  another  it  would  be 
well  to  olean  and  treat  all  suoh  rooms  before  putting  the  carpet  back  in 
any  one  of  them ;  otherwise  the  work  might  be  of  little  avail  because  of 
neglect  in  this  one  point. 

(d)  Where  the  larvae  are  at  work  only  in  a  small  spot  in  the  oarpet,  and 
the  taking  of  the  oarpet  up  is  not  desirable,  they  may  be  killed  with  steam 
by  spreading*  wet  cloth  over  the  spot  and  ironing  it  with  a  hot  flat-iron. 

(e)  Whenever  the  beetles  are  found  on  the  window  panes  or  sills,  they 
should  by  all  means  be  killed. 

HOW  TO  ENTIRELY  AVOID  THE  OARPET  BEETLES. 

As  was  stated  before,  our  carpet  beetles  are  unknown  as  suoh  in  Europe 
from  whence  thev  came,  and  it  has  been  suggested  many  times  that  the 
reason  of  this  is  because  there  are  so  few  carpets  in  that  country.  Should 
we  choose  to  abandon  our  carpets  and  substitute  polished  or  painted  floors 
covered  in  part  with  rugs  and  mats  that  can  be  often  shook  and  beaten, 
the  oarpet  moths  would  soon  be  a  foe  of  the  past. 
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The  carpet  whioh  is  most  apt  to  b>  eaten  is  the  one  pat  down  in  tome 
upstairs  room  whioh  is  seldom  used  and,  if  some  desirable  substitute 
could  be  made  in  such  rooms,  the  ret>:  of  the  honse  wonld  be  oompsn- 
tively  free  from  attack.  Japanese  matting  is  ooming  into  quite  general 
use  instead  of  carpets  in  the  warmer  portions  of  our  country,  and  to  some 
extent  in  onr  own  vicinity.  A  carpet  with  a  two-foot  strip  of  matting  far 
an  outer  border  has  been  used  by  some  with  good  success.  Others  Dave 
painted  a  border  and  left  the  carpet  loose,  that  it  might  frequently  be 
taken  up  and  shaken. 

CLOTHES  MOTHS. 

In  a  general  way  the  clothes  moths  are  quite  similar  to  the  carpet 
beetles  in  their  destructive  work.  They  differ  from  them  in  that  they 
seldom  if  ever  attack  carpets  that,  are  on  the  floor,  but  will  attack  oarpeta, 
furs,  clothing,  or  any  kind  of  woolens  that  are  stored  away  and  only  used 
occasionally.  They  prefer  seclusion  and  absence  of  bright  light  for  their 
work,  and  bureau  drawers,  chests  and  clothes  presses,  in  whioh  such 
olothing  is  usually  kept,  make  them  an  ideal  place  in  whioh  to  live  undia- 
turbed. 

In  Michigan  there  are  two  species  of  the  clothes  moth,  Tinea  biseUielk 
and  Tirea  pellioneUa,  both  of  which  are  common  and  about  equally 
destructive.  Neither  of  these  tpeoiea  is  a  native  of  the  United  States. 
They  are  of  European  origin  and  have  been  brought  here  in  olotbing*as  they 
have  been  carried  to  all  other  parts  of  the  world  where  woolens  are  worn, 
until  they  are  now  known  over  nearly  the  entire  globe  as  "clothes  moths." 
Dr.  Riley  refers  to  a  third  species,  Tinea  tapeizella*  which  has  the  same 
habit,  but  this  species  is  less  common  and  need  not  be  more  than  referred 
to  here  as  it  probably  does  not  ooour  in  our  State. 

TINEA  BISELLIELLA. 


Through  June  and  the  last  of  May,  and  again  in  August  and  Septem- 
ber, minute  buff-colored  moths  may  be  detected  flitting  around  the  rooms 
of  the  bouse.  They  are  most  active  about  dusk  or  in  the  evening  when 
a  room  is  not  brightly  lighted.  They  are  probably  even  more  active  in 
entire  darkness,  and  it  is  probably  at 
this  time  that  the  eggs  are  deposited 
on  garments  by  the  females.  The 
moths  are  so  minute  that  it  is  difficult 
to  keep  chests  or  other  receptacles 
in  which  olothing  is  stored,  tight . 
enough  to  exclude  them.  The  moths 
with  their  wings  spread  do  not  meas- 
ure over  three-eighths  of  an  inch  from 
tip  to  tip  and  the  body  is  slender 
and  not  much  more  than  an  eighth 
of  an  inch  long.  My  experience  has 
been  that  people  do  not  suspect 
trouble  from  so  small  a  moth,  or  even 
notice  it,  but  almost  invariably  condemn  the  large  night-flying  cat- 
worm  moths  as  the  parents  of  the  household  pest.  In  depositing  her 
eggs,  the  female  usually  works  her  way  deeply  into  the  folds  of  the  gar- 
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Fig.  20.-The  clot  h«*  moth,  TineabiaeWeUa  Horn.: 
a.  adult:  6,  larva;  c,  ooooon  and  empty  POP* 
akin— all  much  enlarged  (after  Hilar). 
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ments  or  along  the  seams  where  the  edges  are  folded  over.  From  these 
eggs  oome  the  young  white  soft-bodied  larvae  that  gnaw  the  clothing. 
They  out  and  injure  muoh  more  of  the  garment  than  is  needed  for  food, 
and  some  of  this  refuse  is  drawn  around  them  to  afford  a  better  protec- 
tion. When  full  grown,  the  larva  remains  where  it  has  been  feeding  and 
oonstruots  a  ooooon  of  the  loose  fragments  around  it,  woven  by  silken 
threads.  In  this  ooooon  it  completes  its  transformation  and  appears  as  a 
moth  about  two  or  three  weeks  later. 

'Clothing  is  what  the  larvaB  most  generally  feed  on,  but  Dr.  Riley 
reports  an  instance  where  he  knew  of  a  large  stock  of  feather  dusters  that 
were  completely  ruined  by  them,  and  he  has  often  had  camel's  hair 
brushes  destroyed  by  them  when  lying  loose  in  drawers.  In  the  spring 
of  1891,  our  attention  was  called  to  a  pair  of  rubber  boots  that  had  been 
made  unfit  for  wear  by  the  felt  lining  being  so  badly  eaten  by  the  larvae. 
From  this  felt  we  reared  two  broods  through  the  season,  the  moths  of  the 
first  brood  appearing  mostly  in  early  June  and  those  of  the  second  in 
August  and  September,  and  even  up  to  the  middle  of  October.  In  fur- 
nace or  steam  heated  houses,  the  speoies  is  probably  aotive  the  year 
round. 

TINEA  PELLIONELLA. 

The  moth  of  this  speoies  is  usually  somewhat  larger  than  the  preceding 
one  and  is  more  brownish,  with  a  sprinkling  of  small  dusky  spots  over  the 
brown  wings.    There  is  apparently  but  a  single  brood  each  season  of  this 


Fig.  21.— The  clothes  moth.  Tinea  pellioneUa  Linn. :  a,  adalt 
moth ;  6,  larva:  c,  larra  in  ite  case— much  enlarged  (after  Riley) . 

species.  The  moths  appear  mostly  through  May  and  June,  and  the  larv» 
develop  by  autumn  ready  to  hibernate  and  transform  to  the  pupa  in  early 
spring.  The  larva  resembles  that  of  the  preceding  speoies,  but  differs 
somewhat  in  habits.  Instead  of  constructing  a  gallery  of  loose  bits  of 
oloth  bound  by  a  few  threads,  this  speoies  weaves  a  ooippaot  silk-lined 
gallery,  or  case,  in  wbioh  it  lives,  and  increases  the  case  in  size  as  it 
grows.  When  full  grown  the  larva  does  not  leave  the  case,  but  often 
carries  the  case  with  it  to  some  more  secluded  place.  Dr.  Riley  gives  an 
instanoe  where  be  has  seen  these  larvae  4  4 drag  their  heavy  oases  up  a 
15-foot  wall  and  fasten  them  in  the  angle  of  the  cornice  of  the  ceiling." 
When  the  case  is  thus  located,  the  ends  are  oarefully  sealed  with  silken 
threads  and  in  this  snug  retreat  the  transformation  is  continued  to 
completion. 
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MEANS  OF  PROTECTION. 

It  is  muoh  easier,  we  find,  to  keep  a  bouse  free  from  olotbes  moths 
than  to  rid  the  bouse  of  tbem  after  they  are  once  thoroughly  established. 
There  are  few  dwellings  whiob  have  not  some  dark  clothes  press  in  which 
woolens  are  left  exposed  during  the  summer.  Often  old  clothing  or 
woolen  rags  are  thrown  into  a  little  used  attic  and  thoughtlessly  left. 
Upholstered  furniture  not  in  use  is  often  carried  to  the  same  general 
reception  room  for  cast  away  articles.  All  of  these  artioles  and  many 
more  of  a  like  nature,  suoh  as  feathers  and  furs,  are  very  attractive  to 
these  little  moths  and  make  a  breeding  place  for  them  that  is  sure  to 
bring  annoyanoe  and  grief  to  the  bouse  matron  if  such  practice  is  con- 
tinued. The  first  item  then  to  remember  is  to  avoid  unnecessary  exposure 
of  anything  that  will  attract  the  moths  and  on  which  their  young  can  feed. 

Clothing,  including  furs,  to  be  stored  in  the  wardrobe  during  the  sum- 
mer, can  be  kept  entirely  exempt  from  attack  if  put  into  new  flour  sacks, 
linen  sacks,  or  something  of  that  nature,  and  tightly  tied  so  that  a  moth 
cannot  enter  at  the  mouth.  Ohests  serve  the  same  purpose  when  tight 
enough  to  prevent  the  moths  from  entering. 

Garments  to  be  kept  free  from  the  moth  entirely  by  isolation,  as  men- 
tioned in  the  last  paragraph,  must  not  be  left  exposed  for  a  month  or  two 
after  the  wearer  has  discarded  them  before  they  are  packed  away,  as  the 
moths  are  most  active  in  May  and  June  and  are  the  most  likely  to  deposit 
their  eggs  on  these  garments  before  they  are  safely  stored.  They  should 
be  put  in  safe  keeping  without  delay  as  soon  as  doffed  and  cleaned. 

Various  repellants,  suoh  as  camphor,  moth  balls  of  naphthaline,  snuff, 
tobacco  and  similar  substances  are  in  quite  general  use  and  have  usually 
given  fair  satisfaction.  Oedar  ohests  are  well  known  to  give  protection 
against  the  moths,  but  they  are  quite  expensive.  In  all  probability  oedar 
oil,  as  spoken  of  under  the  carpet  beetles,  will  prove  to  be  an  excellent 
repellant  in  a  wardrobe,  bureau  or  chest,  when  sprinked  over  the  wood 
work  occasionally.  It  seems  superior  to  all  other  repellants  tried  by 
myself  and  quite  likely  will  be  sufficient  to  keep  all  moths  away. 

Where  the  larvae  of  the  clothes  moth  are  known  to  be  at  work,  there  is 
probably  no  better  or  simpler  method  of  dealing  with  them  than  to  apply 
a  liberal  quantity  of  benzine  or  gasoline  to  the  garments  on  which  they 
are  feeding.  Then  the  garments  should  be  hung  out  of  doors  in  the  sun- 
shine and  thoroughly  aired.  There  may  still  be  eggs  or  larvae  that  have 
escaped  the  first  application,  and  a  second  a  week  or  two  later  is  desirable 
to  make  the  work  certain.  Other  garments  uf  the  same  wardrobe  are 
likely  to  be  infested  and  should  at  least  be  inspected  in  bright  light  and 
watched  for  a  few  weeks.  The  room  should  also  be  sprayed  that  the  work 
may  be  complete.  What  has  been  said  of  careful  thorough  work  regard- 
ing the  carpet  beetle  is  also  of  equal  importance  in  dealing  with  the 
olothes  moths. 

Linen  and  cotton  goods  are  not  attacked  by  the  moths.    Neither  will 

(garments  that  are  in  frequent  use  be  attacked.    Upholstery  of  furniture, 
inings  and  trappings  in  carriages  and  similar  material  remain  free  from 
attack  by  use  and  plenty  of  sunshine. 
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The  Michigan  Agricultural  College  maintains  a  college  extension  coarse 
of  reading  designed  especially  for  farmers,  gardeners,  fruit  growers  and 
stock  breeders.  This  course  is.  open  to  all  who  are  interested.  The 
State  Board  of  Agriculture  is  especially  earnest  in  its  desire  to  bring  the 
College  nearer  to  the  farmer  by  a  thorough  dissemination  of  the  latest 
knowledge  relating  to  agriculture.  We  invite  the  cooperation  of  all 
progressive  farmers  in  this  matter.  The  Farm  Heme  Beading  Circle 
offers  a  course  in  systematic  reading  on  subjects  of  practical  interest  to 
every  farmer.  The  expenses  of  maintaining  the  course  are  paid  from  a 
special  appropriation  by  the  Legislature.  There  are  no  expenses  to 
members  except  the  purchase  of  books.  We  have  already  a  large  and 
rapidly  increasing  number  of  readers  and  the  enthusiasm  of  those  who 
have  taken  up  the  course  is  very  gratifying.  Send  a  postal  card  for  full 
information 

J.  L.  SNYDER,  To  H.  W.  MUMFOBD, 

President  of  the  College.  Agricultural  College,  Mich. 
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TUBERCULOSIS  IN  CATTLE. 


BY  B.  A.  A.  GRANGE,  PROFESSOR  VETERINARY  SCIENCE. 


During  the  past  few  years  the  subject  of  tuberculosis  has  been  so 
often  brought  before  the  public,  especially  in  connection  with  dairy 
cattle,  that  enquiries  are  cbntinually  coming  to  this  department,  for 
information  concerning  its  causes  and  symptoms,  as  well  as  other  phases 
of  the  disease.  To  meet  the  above  mentioned  demands  it  has  been 
deemed  advisable  to  issue  a  bulletin  upon  the  scourge. 

The  writer's  experience  in  this  State  with  Koch's  lymph  or  tuberculin, 
as  it  is  now  generally  called,  as  a  diagnostic  agent  will  also  be  noticed; 
and  the  various  lines  of  investigation  or  experiment  now  in  progress 
here,  with  a  portion  of  the  College  Experiment  Station  herd  will  at  the 
same  time  be  briefly  described. 

Tuberculosis  may  be  defined  to  be  a  specific  communicable  disease, 
due  it  is  believed  to  the  presence  of  microscopical  parasites  in  the  tissues 
of  the  afflicted  animal,  giving  rise  to  the  formation  of  tubercles  or  round 
eminences  which  vary  in  size  from  a  millet  seed  upwards. 

The  complaint  is  known  under  a  variety  of  synonyms  each  having 
some  relation  to  the.  symptoms  or  other  phenomena  of  the  disease.  The 
ancient  name  of  Phthisis  was  given  to  it  by  the  Greeks  and  in  their 
language  means  "wasting,  or  consumption,"  and  even  today  in  our 
own,  the  term  consumption  is  frequently  used;  thus  we  have  pul- 
monary consumption,  consumption  of  the  bowels,  and  so  on,  and 
so  on;  the  more  classical  however  using  the  terms  pulmonary  phthisis, 
or  tabes  (L.  wasting)  mesenterica  as  the  case  may  be.  Jn  Germany  the 
disease  is  often  spoken  of  as  'perlsucht,  or  as  we  have  it,  pearl  disease  of 
cattle,  which  name  is  due  to  the  formation  in  different  parts  of  the 
animal  economy  of  little  nodules  or  tubercles  resembling  pearls. 

While  exception  may  be  taken  to  the  general  term  tuberculosis  for  this 
disease,  on  account  of  its  being  for  the  most  part  anatomical,  and  not 
comprehending  the  cause  of  the  disorder,  yet  it  is  the  word  which  is 
being  used  more  and  more  every  day,  and  no  doubt  will  become  more 
familiar  to  us  from  usage  as  time  wears  on.  When  the  disease  confines 
its  ravages  to  the  skin  it  is  called  lupus. 
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HISTORICAL  SKETCH. 

It  is  doubtful  if  there  is  any  disease  which  has  a  more  interesting  his- 
tory than  the  one  in  question,  indeed  it  often  becomes  romantic,  for  in 
its  subtle  manner  it  strikes  down  kings,  princes,  and  statesmen,  rich  and 
poor,  in  the  same  merciless  manner;  while  it  invades  the  economy  of  the 
high  class  $20,000  cow,  and  wipes  her  out,  with  as  much  certainty  as  it 
does  the  $20  scrub. 

The  date  or  time  when  this  disease  made  its  first  appearance  upon  the 
earth  is  wrapped  in  considerable  obscurity.  The  bacteriologist  con- 
tends that  long  before  the  existence  of  man  the  special  bacterium 
which  causes  it  led  a  saprophytic  existence  (lived  beyond  or  outside  of 
the  animal  economy)  but  through  environment  it  has  become  a  parasitic 
microbe  (one  which  lives  inside,  or  upon  the  animal  economy).  When,  it 
may  be  asked,  did  this  change  from  the  saprophytic  to  the  parasitic  con- 
dition of  the  microbe  occur?  Well,  without  presuming  to  answer  the 
question  let  me  call  the  reader's  attention  to  the  second  Book  of  Moses 
called  Exodus,  supposed  to  have  been  written  about  1,600  years  before  the 
Christian  era,  and  there  we  find  in  chapter  ix,  verses  1-16,  a  grevious 
murrain  is  described  as  affecting  cattle.  Now  the  word  murrain  is  derived 
from  a  Latin  word  meaning  to  die,  and  by  some  high  authorities  is 
defined  as  an  infectious  disease  of  cattle. 

In  the  9th  and  10th  verses  of  the  same  chapter  we  are  told  that  the 
ashes  which  he  (Moses)  sprinkled  heavenward  before  Pharaoh,  became 
a  boil  breaking  forth  with  blains  upon  man  and  beast.  The  description 
contained  in  these  holy  writings  suggest  the  thought,  that  these  ashes 
may  have  contained  some  of  the  saprophytic  germs  and  that,  at  that 
time  they  may  have  been  converted  from  their  harmless  non-pathogenic 
condition,  to  the  baneful,  pathogenic  or  disease  producing  bacteria  which 
they  are  today. 

The  disease  has  been  noticed  by  veterinary  writers  including  Colum- 
ella, who  flourished  about  1,800  years  ago,  and  others  before  him. 
down  to  our  own  day.  Many  were  the  reasons  which  were  given  for  its 
appearance  in  the  tissues,  but  they  one  and  all  failed  to  explain  its  exist- 
ence in  a  satisfactory  manner  until  the  discovery  of  the  true  cause  of  the 
disease  which  was  announced  to  the  scientific  world  by  the  far  famed 
Prof.  Robert  Koch,  in  March,  1882,  at  Berlin,  Germany,  since  which 
time  his  classical  treatise  upon  the  "JEtiology  of  Tuberculosis"  has  been 
translated  into  our  own  language,  through  meritorious  efforts  of  the 
Massachusetts  State  Veterinary  Association.  In  this  volume  it  is 
clearly  shown  that  the  disease  is  due  to  the  presence  of  a  minute  rod, 
which  gains  access  to  the  economy  of  its  -host,  in  one  way  or  another, 
and  is  now  familiarly  known  as  the  Koch  bacillus  of  tuberculosis.  The 
disease  was  first  recognized  as  being  of  a  contagious  or  infectious  nature 
as  far  back  as  1761  by  Morgagni,  but  the  more  learned  Jews  must 
have  had  some  suspicion  of  its  contagious  nature  long  before  this  time, 
for  we  find  as  early  as  the  year  1135  A.  D.,  that  they  rejected  animals 
having  internal  ulcers,  contending  that  they  were  not  fit  for  food.  While 
many  of  these  ulcers  may  not  have  been  due  to  tuberculosis,  yet  the  prac- 
tice in  a  general  way  must  be  commended,  and  it  is  pleasing  to  note  the 
care  which  is  taken  today  in  this  State  in  the  Jewish  slaughter  houses 
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with  regard  to  the  examination  of  the  lungs  and  other  parts  for  diseased 
conditions.  It  is  only  within  the  last  half  of  the  last  decade  that  Tuber- 
culosis has  come  to  be  generally  regarded  as  a  contagious  or  infectious 
disease  by  health  authorities  in  many  parts  of  the  world. 


In  the  present  light  of  our  knowledge  of  cause  of  this  disease  it 
appears  evident  that  the  sources  of  infection  demand  close  attention, 
for  how  can  we  ever  hope  to  fulfill  the  prophesy  of  that  savant  Pasteur, 
who  has  immortalized  himself  by  his  work,  when  he  says  in  his  discus- 
sion upon  the  cause  of  disease:  "Man  has  it  in  his  power  to  cause  para- 
sitic disease  to  disappear  off  the  surface  of  tbe  globe,  if,  as  we  firmly 
believe,  the  doctrine  of  spontaneous  generation  is  a  delusion,"  if  we  do 
not  block  the  avenues,  through  which  the  virus  gains  access  to  the 
economy? 

The  avenues  of  infection  open  from  various  sources.  First  amongst 
them  let  me  speak  of  the  sanitary  surroundings  of  some  of  our  most  care- 
fully guarded  stock,  for  though  singular  as  it  may  appear,  it  is  amongst 
this  class  of  animals  that  we  oftenest  meet  with  the  disease — why?  well 
they  are  housed  in  the  most  comfortable  quarters,  too  often  without 
sufficient  ventilation  or  sunlight,  and  even  when  ventilation  is  permitted 
in  all  reasonable  quantity,  the  greatest  care  is  taken  to  prevent  anything 
like  a  draught,  the  fresh  air  is  required  to  come  in  on  its  tip  toes,  as  it 
were,  keep  very  quiet,  and  make  its  exit  as  quietly  as  it  came  in.  As 
for  the  sunlight,  it  is  probable  that  it  never  gets  into  many  cow  stables 
directly,  especially  in  those  cases  where  the  compartment  is  on  the  north 
side  of  the  building.  When  the  stable  is  more  favorably  situated, 
the  windows  may  be  small,  and  too  often  covered  with  cobwebs  or  dust 
or  both.  In  fact  as  far  as  our  experience  has  gone,  pure  sunlight  in  a  cow 
stable  is  the  last  thing  thought  of  from  a  sanitary  point  of  view. 

It  is  well  known  to  bacteriologists  that  direct  sunlight  has  a  most 
baneful  effect  upon  the  bacillus  of  tuberculosis,  destroying  it  in  a  short 
time,  and  even  diffuse  light  will  in  time  work  similar  results. 

Place  a  cow  in  the  early  stage  of  tuberculosis  in  a  stable,  poorly 
lighted  and  indifferently  ventilated,  with  20,  say  healthy  cows,  the  sick 
cow  invariably  gets  worse,  and  spreads  the  disease  to  some  of  the 
others,  by  scattering  the  contagious  matter,  right  and  left,  with  her 
excretions.  It  may  take  some  time  to  develop  the  complaint  in  this 
way,  but  in  the  long  winter  months  of  northern  latitudes  where  valuable 
cattle  are  often  housed,  perhaps  more  than  is  good  for  them,  there  will 
be  ample  time  as  well  as  opportunity  to  spread  the  disease.  Environ- 
ment as  an  avenue  of  infection  may,  in  due  course,  be  blocked  by  observ- 
ing strict  hygienic  principles,  and  separating  healthy  from  unhealthy 
animals. 


In  some  well  regulated  establishments  the  food  is  occasionally  handled 
in  such  a  manner  that  it  becomes  an  excellent  vehicle  for  disseminating 
the  disease,  to  wit:  the  cattle  are  all  fed  a  certain  amount  of  a  certain 
ration  at  stated  periods  every  day,  and  it  often  happens  that  one  or  two 
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of  them  (varying  as  to  individuals  from  day  to  day)  will  not  eat  it  all  up; 
that  which  remains  is  taken  from  the  mangers  at  a  certain  time  after 
feeding,  and  placed  in  a  pile,  where  it  is  mixed  with  the  next  general 
ration  to  be  fed  out  again  at  the  next  feeding  hour,  indiscriminately  to 
one  or  all  of  the  animals,  and  thus  the  disease  is  handed  in  the  most 
unsuspected  manner  from  one  cow  to  another.  In  this  way  valuable 
cows  may  be  literally  killed  through  misguided  economy,  by  being 
required  to  eat  such  food  as  has  been  showered  upon,  with  disease  bear- 
ing sputum  from  their  afflicted  stable  mates,  and  from  one  cow  it 
spreads,  gradually  through  a  large  percentage  of,  if  not  the  entire  herd. 

A  broad  avenue  of  infection  in  the  young  especially,  is  the  milk,  as 
this  may  contain  the  germs  of  the  disease  in  considerable  number*,  and 
yet  the  udder  not  be  affected.  It  is  perhaps  unfortunate  that  in  the 
early  stage  of  the  bacteriological  investigations  of  this  disease,  it  was 
thought  that  as  long  as  the  udder  was  healthy  the  milk  was  safe,  but 
we  have  too  much  experimental  evidence  at  this  time,  showing  the  con- 
trary to  be  true,  to  permit  our  using  the  milk  from  afflicted  cattle  without 
first  Pasteurizing  or  sterilizing  it.  Cattle  licking  their  diseased  stable 
mates  are  liable  to  contract  the  disorder,  while  the  inhalation  of  dust 
from  a  stable  floor  bespattered  with  the  sputum  from  a  diseased  animal, 
or  dried  excreta  from  the  bowels  or  bladder,  might  be  dangerous. 
Numerous  intelligent  breeders  believe  that  bovine  tuberculosis  is  heredi- 
tary, and  even  many  scientists  in  their  writings  are  not  at  all  clear 
upon  this  phase  of  the  disease.  The  confusion  of  the  terms  liereditary 
and  congenital  are  no  doubt  responsible  for  our  being  sometimes  misled 
as  to  these  avenues  of  transmission.  Even  Praenkel  (p.  245),  in  his  classi- 
cal text  book  upon  bacteriology,  if  he  is  correctly  translated  by  Linsley, 
mixes  these  terms  in  such  a  manner  that  if  we  are  to  accept  his  state- 
ments the  germ  theory  of  bovine  tuberculosis  is  undermined  and  to  use 
his  own  words  "at  once  falls  to  the  ground."  It  is  true  that  the  author 
does  not  admit  that  tuberculosis  may  be  an  inherited  disease,  on  the 
contrary  he  insists  that  it  is  not,  though  he  does  not  undertake  to  prove  it, 
in  his  description  of  the  disease  to  which  we  have  taken  the  liberty  of 
referring. 

For  my  own  part  I  believe  that  tuberculosis  never  was  hereditary, 
is  not  now,  and  never  will  be.  To  demonstrate  the  grounds  for  this 
position  we  must  first  of  all  draw  sharp  lines  between  the  meanings  of 
the  words,  congenital  and  hereditary,  then  we  must  go  back  to  the  very 
derivations  of  the  terms,  and  trace  them  step  by  step,  until  figuratively 
speaking,  we  find  the  disease  manifesting  itself  through  symptoms  in 
the  living  animal.  The  word  congenital  according  to  the  Etymological 
Dictionary  by  the  Rev.  W.  W.  Skeat,  professor  of  Anglo-Saxon,  in  the 
University  of  Cambridge,  England,  is  derived  from  the  Latin  word  con 
genitus,  meaning,  born  with.  According  to  the  Medical  Dictionary  of 
Dunglison,  M.  D.,  LL.  D.,  late  professor  of  medicine  and  medical  juris- 
prudence in  the  Jefferson  Medical  College  of  Philadelphia,  it  means 
begotten  with,  and  here  let  me  say  that  some  importance  of  passing  inter- 
est may  be  attached  to  the  different  meanings  of  the  word,  given  to  it 
by  the  different  authors.  When,  may  I  ask,  is  a  creature  begotten?  or 
when  is  it  born?  If  the  solution  of  the  problem  were  left  to  the  writer, 
it  would  be  said  that  a  creature  is  begotten  as  soon  as  the  spermatozoon 
of  the  male  unites  with  the  ovum  of  the  female,  and  the  process  of  repro- 
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(taction  commences;  while  the  creature  is  born  when  it  is  brought  into  the 
outside  world  and  breathes  free  oxygen;  when  in  the  language  of  the 
bacteriologist  it  becomes  an  obligative  aerobe. 

Now  we  may  trace  congenital  tuberculosis  in  the  mother  to  the  ovaries 
and  in  the  sire  to  the  testes.  The  ovaries  being  the  seat  of  the  disease  it 
is  not  difficult  to  imagine  the  minute  bacillus  insinuating  itself  into  the 
Graafian  vesicle,  and  when  the  latter  bursts  at  the  time  of  menstruation, 
the  germ  may  easily  be  carried  with  the  ovum  into  the  fallopian  tube, 
or  womb  itself;  and  in  one  or  other  of  those  places,  and  in  company  with 
the  ovum,  unites  with  a  spermatozoon  from  the  male,  and  if  conditions 
are  favorable  the  germ  multiplies,  while  the  new  creature  steadily 
grows,  so  that  when  the  being  is  born  it  may  at  that  time  be  already 
affected  with  the  disease.  That  form  of  the  complaint  we  interpret  as 
congenital  tuberculosis  coming  from  the  mother.  On  the  other  hand 
the  testes  of  the  male  may  be  affected  with  the  disease,  so  that  when  the 
exceedingly  minute  bacilli  of  tuberculosis  are  liberated  in  them  they  may 
readily  be  carried  by  the  spermatozoa,  which  are  giants  in  comparative 
size,  into  the  generative  organs  of  the  female,  and  there  meeting  with 
the  ovule,  the  new  (begotten)  creature  is  inoculated,  this  time,  though, 
from  the  male  fruit  of  impregnation;  constituting,  congenital  tuber- 
culosis coming  from  the  sire.  In  this  case  the  mother  may  give  birth  to 
her  offspring  laden  with  the  germs  of  disease,  without  ever  having  a 
vestige  of  the  same  complaint  herself.  We  may  even  go  beyond  this, 
and  easily  trace  bovine  tuberculosis,  or  rather  the  germ  of  it,  from  the 
floor  of  the  cow  stable,  carried  up  by  the  dust  into  the'  lungs,  from  an 
accidentally  abraded  surface  of  which,  it  gains  access  to  the  current  of 
blood,  through  which  ft  is  conveyed  to  the  ovaries,  or  testes  as  the  case 
may  be,  where  under  favorable  conditions  the  evil  consequences  follow ; 
and  we  have  a  well  developed  case  of  congenital  tuberculosis  in  the  calf. 
In  this  instance  might  not  the  hereditarian  say,  upon  finding  the  sire 
and  dam  healthy,  "Here  is  a  case  where  the  disease  has  skipped  a  genera- 
tion, or  two  if  necessary,  and  through  atavism  or  heredity  the  old 
family  complaint  has  come  to  life  again,"  when  really  the  disease  may 
have  come  from  another  animal  of  a  different  breed,  or  race.  To  revert 
somewhat  briefly  to  the  word  hereditary  let  me  say  that  it  is  derived 
from  a  Latin  noun  here*,  meaning  an  heir,  the  genitive  case  being  used 
and  suffix  added  to  make  up  the  word,  it  then  evolves,  when  somewhat 
Mberally  translated  into  the  phrase  "pertaining  to  the  heir  of,"  Gould  in 
his  highly  famous  Dictionary  of  Biology  and  Allied  Sciences,  says  it 
means,  "acquired  by  inheritance,"  and  speaks  of  it  as  the  transmission 
of  physical  or  mental  qualities  or  tendencies  from  parent  to  offspring, 
while  the  same  author  in  quoting  Darwin's  Theory  of  Heredity,  sup- 
ports the  suggestion  that  each  of  the  cells  of  the  body  gives  off  germinal 
particles,  these  when  grouped  constitute  the  generative  cell,  which  in 
its  turn  is  endowed  with  an  inherent  power  to  reproduce  itself,  as  well 
as  the  peculiarities  of  the  original  organism.  But  the  bacillus  tuber- 
culosis is  an  accidental  invader  of  the  cell  of  the  economy,  and  is  conse- 
quently a  foreign  body,  just  as  much  as  a  fine  splinter  of  wood  would  be 
under  certain  circumstances,  and  has  nothing  whatever  to  do  with  the 
original  constitution  of  that  cell,  therefore  tuberculosis  cannot  be  an 
hereditary  disease.  Another  avenue  of  infection  suggested  by  some,  is 
the  placenta  or  after  birth,  it  being  contended  that  these  membranes 
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beooming  affected  from  the  mother  are  liable  to  communicate  the  disease 
to  the  young  creature  in  utero,  but  looking  at  it  from  the  anatomical 
standpoint  we  are  forced  to  the  opinion  that  the  placenta  is  far  more  likely 
to  be  infected  from  the  foetus  (creature  before  it  is  born)  than  the  foetus 
from  the  placenta,  for  we  must  remember  that  the  blood  of  the  mother 
does  not  at  any  time  come  directly  in  contact  or  mingle  with  the  blood  of 
the  foetus,  but  that  there  are  no  less  than  two  membranes  to  be  pene- 
trated, the  wall  of  the  blood  vessel  of  the  mother,  and  the  wall  of  the  blood 
vessel  of  the  placenta,  before  the  germ  can  be  conveyed  to  the  foetus  in 
this  way ;  while  the  communication  from  the  foetus  to  the  placenta  through 
the  umbilical  vessels  is  uninterrupted  and  continuous.  We  do  not  wish 
to  infer,  however,  that  the  former  method  is  impossible  or  even  improb- 
able. 


It  is  most  unfortunate  that  this  disease  invades  the  economy  of  an  ani- 
mal in  such  a  subtle  manner,  that  in  many  instances  it  has  made  exten- 
sive inroads  upon  the  constitution  before  any  extraordinary  deviation 
from  health  is  noticed.  Recent  experience  has  shown  us  that  it  makes 
considerable  difference  which  avenue  of  infection  the  germs  take  to  pro- 
duce certain'  clinical  symptoms,  by  which  it  can  be  diagnosed,  though 
clinical  symptoms  even  in  these  cases  must  be  accepted  with  some 
reserve  until,  figuratively  speaking,  there  is  time  to  run  the  material 
through  the  bacteriological  mill.  The  writer's  attention  has  more  than 
once  been  called  to  cases,  diagnosed  as  tuberculosis,  in  which  micro- 
scopical examination,  as  well  as  other  bacteriological  methods,  showed 
the  diseased  condition  to  be  the  result  of  another  cause.  Sometimes 
the  disease  manifests  itself  in  the  beginning  by  an  aoute  attack  of 
diarrhoea,  which  often  appears  considerably  better  after  judicious  treat- 
ment, when  we  are  liable  to  congratulate  ourselves  that  the  case  is  doing 
nicely,  only  to  be  disappointed,  when  some  apparently  trivial  cause 
brings  on  a  second  and  perhaps  more  acoute  attack;  things  may.  go  along 
in  this  unsatisfactory  manner  for  some  time,  when  sooner  or  later  the 
characteristic  consumption  begins  and  the  case  goes  from  bad  to  worse, 
and  finally  dies  an  emaciated  looking  object.  A  case  like  the  above  is 
more  than  likely  to  have  derived  its  poison  from  the  food,  such  as  milk 
contaminated  with  the  bacilli,  or  even  grass  upon  which  these  germs 
have  been  profusely  showered  with  the  discharges  of  an  affected  animal. 
But  the  disease  does  not  always  take  this  rapid  course  through  the  ali- 
mentary canal.  During  the  past  year  I  have  held  post  mortem  examina- 
tions upon  animal  after  animal,  and  found  a  vast  preponderance  of  the 
diseased  lesions  in  the  glandular  or  lymphatic  system,  which  is  the  inter- 
mediate channel  between  the  food  and  the  blood,  indicating  that  the 
germs  found  access  to  the  body  again  through  the  food,  but  apparently 
finding  a  suitable  habitat,  seemed  to  be  resting  quietly  while  the  host 
in  its  turn  was  growing  fat.  Indeed,  it  was  difficult  for  me  to  form 
an  opinion  in  many  instances  whether  the  animal  would  die  from 
the  disease  or  old  age,  if  left  to  take  its  own  course.  No  doubt  such  ani- 
mals are  the  most  dangerous  to  have  about,  for  they  may  spread  the 
germs  right  and  left  without  ever  being  suspected  as  having  the  disease 
themselves,  because  they  do  not  show  symptoms  by  which  it  can  be 
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recognized  through  any  known  physical  examination.  Bacteriological 
examination  might  discover  it,  but  in  ordinary  commercial  veterinary 
practice  that  would  not  be  likely  to  be  made. 

When  the  disease  invades  the  economy  through  the  organs  of  respira- 
tion by  the  inhalation  of  dust  laden  with  germs,  which  were  floating  in 
the  disturbed  air  of  say,  a  recently  swept  compartment,  the  floor  of  which 
has  been  bespattered  with  the  discharges  from  a  diseased  animal,  and 
allowed  to  dry,  a  very  different  state  of  affairs  may  be  manifested. 
The  germ  finding  an  abraded  surface  upon  the  lining  of  the  air  tubes  of 
the  lungs,  will  very  likely  lodge  there,  and  form  a  colony,  which  in  its  turn 
will  in  time  break  up  and  scatter,  forming  many  more  colonies  in  the  same 
lung,  or  other  parts,  and  this  sort  of  thing  may  go  on  until  there  is 
enough  of  these  foreign  elements  in  the  lungs  to  irritate  them,  then  the 
cough  begins,  followed  sooner  or  later  by  loss  of  flesh.  Nothing  the  ani- 
mal eats  seems  to  do  it  any  good,  in  fact,  it  looses  weight  from  day  to  day, 
typical  consumption  having  set  in,  which  only  needs  time  to  wipe  out  the 
existence  of  the  creature. 

All  the  living  or  organized  tissues  of  the  body  are  liable  to  be  affected 
with  this  disorder,  and  of  course  the  symptoms  vary  somewhat  according 
to  the  organ  or  part  affected.  When  the  brain,  for  instance,  is  the  seat 
of  attack,  then  a  variety  of  nervous  symptoms  will  manifest  themselves, 
according  to  the  part  of  that  organ  affected.  If,  for  instance,  the  part  sup- 
plying vision  becomes  diseased,  then  amaurosis  or  paralysis  of  the  nerve 
of  special  sense  of  sight  may  be  brought  about.  In  a  similar  manner  the 
animal  may  become  deaf,  or  the  sense  of  taste  or  smelt  may  be  deranged. 
In  other  instances  that  part  of  the  brain  which  controls  the  volun- 
tary movements  of  the  body  becomes  affected,  and  the  creature  moves 
about,  if  it  moves  at  all,  in  a  most  eccentric  manner;  truly  it  is 
unbalanced.  When  any  part  of  spinal  cord  becomes  affected  the 
symptoms  vary  from  partial  to  complete  loss  of  motion,  or  loss  of 
sensation,  or  both.  When  the  generative  organs  of  the  female  become 
involved  to  a  very  large  extent  she  will  not  procreate  with  certainty. 
I  have  seen  cases  where  the  womb  was  so  diseased  and  distorted  that 
it  could  hardly  be  recognized;  indeed  the  same  might  be  said  of  any 
organ  in  the  body,  so  much  so  that  it  would  require  special  description  of 
individual  cases  to  treat  of  the  subject  in  anything  like  a  full  or  exhaus- 
tive manner.  But  this  is  far  beyond  the  limits  of  this  bulletin.  We  must, 
however,  dwell  for  a  moment  or  two  upon  the  disease  as  affecting  the 
milk  gland  or  udder;  in  thisjcase  there  may  or  may  not  be  acute  inflam- 
mation of  the  part,  but  in  well  marked  cases  one  or  more  tumors  will 
make  their  appearance,  which,  under  certain  conditions  as  to  time  and 
growth,  will  literally  pour  out  the  germs  of  this  disease,  a  strong  argu- 
ment in  favor  of  having  all  milk  disinfected  by  raising  it  to  a  temperature 
over  and  above  the  thermal  death  point  of  the  bacillus,  and  keeping  it 
there  for  a  given  length  of  time.  Such  a  procedure  will  insure  protec- 
tion against  those  bacilli  which  are  in  the  milk  at  the  time  it  is  drawn 
from  the  cow,  but  we  must  not  forget  that  even  such  milk  is  liable  to 
infection  afterwards  from  other  sources,  and  the  housewife  must  not 
settle  down  with  the  idea  that  Pasteurized  milk  is  proof  against  the 
germs  of  tuberculosis,  or  even  others,  for  all  time. 

It  is  more  or  less  unfortunate,  in  connection  with  tumors  of  the  udder, 
that  we  cannot  tell  with  certainty  from  ordinary  clinical  examination 
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whether  they  are  caused  by  the  bacillus  tuberculosis  or  some  other  per- 
haps less  harmful  organism,  without  resorting  to  bacteriological  meth- 
ods. To  those  who  are  familiar  with  the  pathological  changes  which 
occur  in  the  tissues  affected  with  tuberculosis,  macroscopical  (with  the 
unaided  eye)  examination  will  enable  them  in  many  instances  to  differen- 
tiate with  tolerable  certainty  between  tuberculosis  and  some  other  dis- 
ease. It  is  well  known  to  veterinarians  that  the  germ  of  contagious 
mammitis  causes  a  certain  amount  of  tumefaction  of  the  udder,  which 
might  easily  be  mistaken  for  tuberculosis  by  a  casual  observer,  or  vice 
versa.  While  there  is  room  for  lengthy  discussion  upon  such  points,  suf- 
fice it*  to  say  that  milk  properly  disinfected  by  heat  will  not  spread  dis- 
ease if  used  at  the  proper  time. 

We  shall  now  pass  on  to  the  diagnosis  or  detection  of  the  disease  in  its 
earlier  stages. 

At  one  time  it  was  hoped  that  the  microscopist  could  diagnose  the  dis- 
ease with  his  instrument,  and  so  he  can  in  many  cases,  but  because  he 
does  not  find  the  germ  in  any  of  the  excreta  it  does  not  prove  the  animal 
healthy;  the  germ  may  be  there  one  day  and  away  the  next,  or  the  poison 
may  be  eliminated  in  such  a  condition  as  to  escape  detection  by  known 
methods,  so  that  his  efforts  are  defeated.  The  bacteriologist  might 
prove  the  presence  of  the  germ  by  certain  processes,  but  his  mill  does  not 
grind  fast  enough  for  ordinary  commercial  purposes.  However,  in 
Koch's  lymph  or  tuberculin,  we  seem  to  have  an  agent  which  so  far  sur- 
passes all  other  known  methods  of  diagnosis  that  comparison  is  not 
admissible.  The  discovery  of  this  remarkable  substance  was  first 
announced  to  the  public  about  six  years  ago.  At  that  time  it  was 
thought  to  be  a  curative  agent  for  the  disease.  It  did  not,  however,  give 
as  flattering  results  as  was  looked  for,  so  it  has  been  abandoned  by  many. 
However,  future  investigation  may  revive  an  interest  in  it,  and  show  that 
it  has  an  important  curative  effect  if  used  under  certain  conditions,  yet 
to  be  determined;  but  even  without  this  curative  value,  tuberculin  is  now 
recognized  the  world  over  as  the  most  reliable,  safe  and  practical  method 
of  diagnosing  tuberculosis  in  the  early  as  well  as  later  stages,  that  is  in 
the  possession  of  mankind,  and  consequently  becomes  a  boon  to  .our  race. 
It  may  be  interesting  to  note  that  when  this  agent  was  first  used  it  caused 
an  elevation  of  temperature  above  the  normal  8  or  10  hours  after  it  was 
injected,  while  it  was  soon  discovered  that  animals  free  from  the  dis- 
ease were  not  likely  to  be  affected  in  this  way.  This  soon  led  veterina- 
rians to  apply  it  as  a  diagnostic  agent.  Without  following  its  history 
very  closely  let  me  say,  that  it  has  fought  its  way  to  the  front  inch  by 
inch,  as  it  were,  until  today  it  has  few  opponents,  and  the  errors  in  diag- 
nosis which  were  blamed  to  the  tuberculin  are  now  being  accounted  for 
in  some  other  way. 

Some  asserted  that  an  objection  to  its  general  use  was  that  it  caused 
reaction  in  other  diseases,  notably  actinomycosis  or  lumpy  jaw,  while 
others  contended  that  it  left  some  cases  of  tuberculosis  unaffected  and 
missed  them  on  account  of  the  medicine  not  causing  characteristic 
reaction. 

With  regard  to  the  first  objection  I  may  say  that  while  the  agent  may 
not  be  infallible,  yet  I  have  tested  it  in  three  cases  of  actinomycosis,  or 
lumpy  jaw,  and  it  did  not  cause  characteristic  reaction.   The  contents 
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of  several  of  the  tumors,  in  two  of  the  three  cases,  was  examined  micro- 
scopically for  the  bacilli  and  none  were  found.  The  same  tumors  were 
examined  for  the  Ray  fungus  of  Actinomycosis,  and  it  was  readily  dis- 
covered in  great  profusion.  Some  of  the  material  was  injected  into  the 
abdominal  cavity  of  a  Guinea  pig,  with  usual  bacteriological  precautions, 
but  up  to  the  present  writing  tuberculosis  has  not  manifested  itself. 

In  another  instance  I  applied  the  tuberculin  test  to  a  number  of  cows ; 
two  of  them  had  external  manifestations  of  actinomycosis;  one  of  them 
reacted  in  a  manner  indicating  tuberculosis,  the  other  did  not;  the  infer- 
ence was  that  one  cow  had  actinomycosis  and  tuberculosis  at  the  same 
time,  while  its  stable  companion,  which  did  not  react  had  only  actinomy- 
cosis. It  was  my  intention  to  have  followed  these  cases  step  by  step 
through  the  various  bacteriological  methods,  but  owing  to  the  herd 
becoming  involved  in  litigation  I  was  unable  to  proceed  in  the  manner  1 
had  first  intended.  With  regard  to  the  second  objection  I  have  to  say  * 
that  in  my  own  experience  I  have  held  autopsies  upon  several  animals, . 
which  presented  very  striking  evidence  of  tuberculosis  of  the  lungs,  hav- 
ing more  or  less  cough,  capricious  appetite,  loss  of  flesh,  even  to  emacia- 
tion, and  general  condition  which  would  lead  one  to  regard  it  as  a  case  of 
tuberculosis.  Yet  autopsy  failed  to  reveal,  any  evidence  at  all  in  three 
cases  of  tuberculosis,  two  of  whfch  were  diagnosed  as  chronic  intralob- 
ular pneumonia;  the  third  chronic  indigestion.  The  fourth  was  followed 
further,  even  beyond  the  microscopic  examination,  and  inoculation  made 
in  a  Guinea  pig,  but  the  disease  has  not  manifested  itself  by  symptoms  in 
that  animal,  although  some  six  weeks  has  elapsed  since  the  operation 
was  performed.  An  autopsy  will  be  held  upon  it  in  due  time  and  report 
made  as  to  the  finding  at  some  time  in  the  future. 

I  have  applied  the  tuberculin  test  to  698  animals  in  this  State  and  found 
reaction  in  77  cases.  Autopsy  and  microscopical  examination  have 
revealed  the  presence  of  the  disease  in  all  cases  where  a  post  mortem  was 
held.  Some  few  animals,  about  18,  are  now  under  observation,  not  hav- 
ing been  summarily  disposed  of  yet.  One  cow  to  which  I  applied  the  test 
behaved  somewhat  differently  from  the  rest;  her  case  deserves  special 
mention.  In  August,  1894,  I  took  this  animal's  temperature  about  six 
times,  beginning  at  8  a.  m.,  and  continuing  at  intervals  of  2  hours  through 
the  day.  Her  temperature  that  day  ran  up  to  105°  Pah.  With  some 
reluctance  I  injected  the  usual  dose  of  tuberculin  about  10  o^clock  the 
same  night,  and  commenced  thermal  observations  early  next  morning, 
continuing  at  intervals  of  two  hours  until  the  evening.  The  temperature 
of  the  animal  did  not  go  beyond  105°  Pah.,  which,  of  course,  did  not  indi- 
cate tuberculosis.  I  held  a  post  mortem  on  this  cow  three  months  from 
that  time,  and  discovered  extensive  lesions  of  tuberculosis  in  her  lungs 
and  liver.  While  the  tuberculin  did  not  diagnose  the  disease,  yet  it  is 
hardly  fair  to  blame  it,  as  the  cow  was  very  far  from  her  normal  condi- 
tion the  day  the  medicine  was  injected.  If  blame  is  to  be  attached  any- 
where it  is  to  the  operator  for  applying  the  test  on  that  day;  but  I  had  no 
information  on  the  point,  so  I  reasoned  that  if  I  did  not  try  it  I  would  not 
learn  anything.  The  above  brief  history  shows  that  as  far  as  is  known 
I  had  only  one  failure  out  of  698  cases,  and  that  only  a  partial  one. 
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TREATMENT. 

As  far  as  this  phase  of  the  disorder  is  concerned  we  must  proceed  in  a 
somewhat  conservative  manner,  although  cases  have  been  brought  under 
the  writer's  notice  which  were  most  convincing  that  the  disease  has  been 
overcome  by  the  right  kind  of  constitution  and  judicious  manipulation  of 
the  patient.  With  this  in  view,  it  now  becomes  our  duty  to  try  to  dis- 
cover exactly  what  conditions  or  surroundings  are  necessary  to  over- 
throw the  army  of  invading  germs. 


EXPERIMENTAL  WORK. 

In  order  to  study  this  disease  from  the  bacteriological  standpoint  addi- 
tions are  being  made  to  our  laboratory  and  suitable  apparatus  for  doing 
the  work  will  be  at  our  disposal.  Ai  soon  as  this  is  completed  those  ani- 
mals of  the  college  herd  which  have  reacted  upon  the  application  of  the 
tuberculin  test,  will  be  the  subject  of  investigation.  Efforts  will  be  made 
to  determine  to  what  extent  the  disease  is  thrown  off  by  the  discharges. 
The  extent  to  which  the  discharges  are  capable  of  spreading  the  disease 
in  the  pasture  will  be  sought.  Frequent  microscopical  examinations 
will  be  made  of  the  several  excretions  to  determine  the  presence  of  the 
germ. 

Inoculations  will  be  made  to  determine  to  what  extent  the  discharges 
will  spread  the  disease  without  the  germs  appearing  in  them  as  fully 
developed  bacilli.  It  is  the  intention  that  every  stone  shall  be  turned  to 
reach  conclusions  as  to  peculiarities  of  the  germs  at  all  times.  And  last 
but  not  least,  curative  agents  will  be  experimented  with. 
•  It  has  long  been  known  that  fresh  air  and  sunshine  will  hold  the  dis 
ease  in  abeyance,  while,  at  certain  stages  and  under  certain  conditions^  it 
may  be  entirely  cured  by  them.  With  this  in  mind,  the  sunshine  phase  of 
the  curative  side  of  the  question  will  be  as  fully  investigated  as  our  abil- 
ity will  admit,  and  the  various  rays,  X  rays  and  other  kinds,  which  may 
exist  in  this  planet  will  be  given  ample  opportunity  to  exert  their  influ- 
ence upon  the  germ.  Control  animals  will  be  kept  when  possible,  and 
carefully  observed.  The  effect  of  tuberculin  on  the  economy  will  be 
closely  watched;  and  no  doubt  many  experiments  at  present  unthought 
of  will  b£  formulated  during  the  progress  of  the  investigation,  with  the 
hope  of  combatting  the  progress  of  a  disease  which  is  known  the  world 
over  as  one  of  the  greatest  enemies  to  mankind. 

Since  the  foregoing  was  put  in  print  I  have  had  occasion  to  test  a  herd 
of  dairy  cattle  and  several  calves.  There  were  26  animals  in  all,  9  of 
which  reacted,  after  the  administration  of  the  tuberculin,  in  a  manner 
indicating  tuberculosis.  Among  the  9  head  which  reacted  were  two 
calves,  each  one  month  old,  which  possessed  a  more  or  less  interest 
ing  history;  one  of  them  being  the  calf  of  a  cow  that  had  recently  died  of 
tuberculosis.  The  other  was  from  a  cow  which,  although  tested  with 
tuberculin,  did  not  react.  So  that,  as  far  as  could  be  discovered,  she  was 
healthy.  Both  of  the  calves  were  fed  on  the  milk  of  the  tuberculous  cow, 
and  both  of  them  showed  extensive  lesions  of  the  disease  upon  post  mor- 
tem examination.   While  these  facts  may  not  prove  that  the  calves 
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actually  contracted  the  scourge  from  the  milk  of  the  affected  cow,  there 
being  several  other  channels  through  which  the  poison  may  have  been 
introduced,  yet  the  case  is  surrounded  with  a  good  deal  of  sus- 
picion as  far  as  the  milk  is  concerned,  and  may  reasonably  be  regarded 
as  a  link  in  the  chain  of  evidence  supporting  the  assertion  that  milk 
coming  from  afflicted  cows  may  cause  the  disease  in  healthy  animals, 
especially  when  it  is  the  main  article  of  diet. 

To  continue  the  investigations,  already  commenced  in  the  college  herd, 
it  was  arranged,  after  testing  the  animals  with  tuberculin,  to  select 
from  them  one  showing  a  typical  reaction  required  by  the  conditions  of 
the  test,  for  post  mortem  examination.  A  grade  cow  named  Hebe,  test 
number  36,  was  singled  out,  and  an  autopsy  held  upon  her,  which 
revealed  nodular  deposits  resembling  those  caused  by  tuberculosis,  in 
lymphatic  glands  between  the  lungs,  in  the  throat,  in  the  walls  of  the 
small  intestine,  and  in  the  mesentery  (curtain  of  the  bowels).  Small  par- 
ticles of  this  tubercular  material  were  then  passed  through  other  ani- 
mals, in  order  to  study  the  matter  from  a  bacteriological  standpoint.  This 
part  of  the  work  was  pursued  in  the  following  manner,  to  wit:  Three 
Guinea  pigs  were  selected  and  the  substance  placed  under  the  skin  of  the 
back,  No.  1  being  inoculated  with  material  from  the  nodules  of  the  small 
intestine,  No.  2  with  material  from  the  nodule  of  the  mesentery,  No.  3 
with  material  from  the  gland  between  the  lungs.  The  inoculations  were 
made  on  the  15th  of  April.  %  About  the  1st  of  May  Nos.  2  and  3  began 
to  show  evidence  of  consumption,  and  the  wasting  continued  from  day 
to  day  until  the  28th  of  May,  when  No.  3  died,  during  the  night.  On 
account  of  certain  of  the  bacteriological  apparatus  not  having  arrived 
the  microscopic  examination  of  the  lesions  which  were  presented  could 
not  be  made  in  the  fresh  state,, although  the  onset,  course,  termination, 
and  post  mortem  macroscopical  lesions,  were  essentially  the  same  as 
those  in  Jfo.  2,  which  was  killed  later,  leaving  little  if  any  room  for 
doubt  that  tuberculosis  was  the  cause  of  the  trouble. 

No.  2  showed  more  apparent  evidence  of  consumption  than  No.  3,  being 
eventually  reduced  to  little  more  than  skin  and  bone.  As  soon  as  the 
proper  stains,  and  apparatus,  arrived  for  following  the  case  through  the 
microscopical  field,  the  animal  was  killed,  autopsy  revealing  essentially 
the  same  lesions  as  in  the  case  of  No.  3.  From  the  point  of  the  inoculation 
in  the  back,  the  progress  of  the  disease  could  be  readily  traced  through 
the  lymphatic  glands,  those  on  the  inoculated  side  of  the  body  being 
most  affected. 

The  liver,  spleen,  glands  between  the  lungs,  and  other  parts  were 
diseased.  Microscopical  examination  of  the  substance  of  the  lymphatic 
glands,  stained  according  to  the  Ziehl-Neelsen  method,  showed  them  to 
be  literally  loaded  with  the  bacilli  of  tuberculosis. 

AGRIOULTtJBAL  COLLEGE,  MlCH.,  ) 


May  lf  1896. 
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A  PRELIMINARY  BULLETIN 


PASTEURIZATION   OF  MILK. 


CLINTON  D.  SMITH. 


SUMMARY. 


The  investigations  of  Pasteur,  Koch  and  others  have  gone  far  towards 
demonstrating  that  consumption,  or  tuberculosis  as  it  is  now  called,  as 
well  as  other  infectious  diseases,  are  transmissible  from  cattle  to  human 
beings  through  the  medium  of  the  milk.  The  application  of  the  tuber- 
culin test  to  dairy  herds  in  this  State  has  shown  that  the  disease  is  not 
infrequent  in  cows,  and  that,  therefore,  milk  may  be  a  fruitful  source  of 
the  disease  among  human  beings. 

The  bacteria,  which  are  characteristic  of  this  dread  disease  and  which 
are  believed  to  be  its  cause,  have  been  carefully  studied,  and  means  of 
killing  them  in  milk,  and  thus  rendering  this  article  of  food  safe,  have 
been  devised.  It  has  been  found  that  if  the  milk  containing  the  germs  be 
heated  to  155  degrees  F.  for  twenty  minutes  as  a  minimum  the  germs  will  be 
hilled  and  the  milk  will  not  convey  the  disease  to  the  consumer. 

The  experience  of  physicians  from  time  immemorial  in  dealing  with 
the  hygienic  conditions  of  infants  and  young  children  has  led  them  to 
recommend  boiling  milk,  or  at  least  scalding  it,  for  their  use. 

It  is  the  purpose  of  this  preliminary  bulletin  on  pasteurization  to  state 
briefly  the  facts  on  which  the  process  is  based,  together  with  a  brief 
description  of  some  of  the  simpler  methods  and  apparatus  for  conducting 
the  operation. 

The  word  pasteurization  is  derived  from  the  name  of  a  French  scien- 
tist, Louis  Pasteur  (born  Dec.  27,  1822,  died  Sept.  28,  1895),  who  was 
among  the  first  to  study  the  realm  of  bacteria  as  related  to  diseases  of 
animals  and  man  in  a  scientific  manner.  He  showed  that  fermentations 
such  as  occur  in  the  souring  of  milk  are  due  to  the  presence  of  living 
organisms,  not  to  some  quality  necessarily  inherent  in  the  material  itself 
or  any  of  its  constituents.  He  also  demonstrated  by  experiment  that 
heating  milk  to  a  certain  temperature  would  kill  the  germs  which  it  con- 
tained and  would  therefore  either  prevent  or  at  least  delay  subsequent 
fermentation  according  to  the  thoroughness  of  the  operation  and  the 
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degree  of  heat  applied.  For  this  reason  the  method  of  delaying  the  sour- 
ing of  milk  by  application  of  a  degree  of  heat  sufficient  to  kill  the  adnlt 
germs  but  not  enough  to  boil  the  milk  or  kill  the  spores,  is  called  pasteuri- 
zation. The  effectiveness  of  the  operation,  as  will  be  discussed  later, 
depends  on  heating  the  milk  to  at  least  155  degrees  as  a  minimum  tem- 
perature for  at  least  twenty  minutes  as  the  minimum  time. 

The  word  sterilization  is  not  synonomous  with  pasteurization  but  is 
applied  to  a  much  more  thorough  treatment.  Milk  is  said  to  be  steri- 
lized when  all  the  germ  life  which  it  contains,  whether  in  the  adult  or 
spore  state,  is  killed.  To  affect  this  end  the  milk  must  be  heated  to  the 
boiling  point  at  least,  and  the  operation  should  be  repeated  at  least  once 
after  an  interval  of  a  couple  of  hours,  to  secure  perfect  results. 

In  pasteurized  milk,  therefore,  souring  is  delayed  only;  by  sterilization 
it  is  prevented.  Perfectly  sterilized  milk  will  keep  sweet  indefinitely 
if  bacteria  from  without  are  excluded. 

The  problem  presented  to  the  milk  dealer  is  to  provide  milk  in  which 
the  adult  bacteria  are  killed  and  which  has  not  at  the  same  time  a  boiled 
or  cooked  taste.  The  solution  of  the  problem  depends  upon  a  strict 
observance  of  certain  well  defined  rules  as  to  temperature  and  time. 
With  the  housekeeper  the  question  is  much  simpler.  Unless  the  boiled 
taste  is  objectionable  to  some  member  of  the  family,  she  has  but  to  boil 
the  milk,  preferably  in  a  double  cooker,  to  prevent  burning  fast  to  the  bot- 
tom of  the  vessel,  and  all  the  bacteria  whether  harmful  or  otherwise  are 
killed. 

After  boiling,  the  milk  must  be  kept  in  a  covered  vessel  and  contact 
with  the  air,  as  far  as  possible,  prevented. 

No  special  apparatus  is  required  for  pasteurizing  milk.  Any  apparatus 
that  will  comply  with  the  conditions  named  above  is  acceptable  as  far 
as  the  efficiency  of  the  process  is  concerned.  As  a  matter  of  convenience, 
ease  and  certainty  of  operation,  certain  forms  of  utensils  are  suggested. 
Clean,  bright  tin  pails  are  to  be  preferred  to  glass  cans  because  they  will 
bear  sudden  cooling  in  ice  water. 

Milk  can  be  pasteurized  economically  on  a  commercial  scale  by  using 
the  methods  and  apparatus  described.  When  kept  clean  and  cold  from 
the  time  \t  leaves  the  udder  of  the  cow,  milk  keeps  wholesome  much 
longer  than  if  exposed  to  contamination  by  dirt  or  foul  odors. 

There  is  a  grave  danger  of  imbibing  the  germs  of  tuberculosis  in  raw 
milk  from  tuberculous  cows.  This  danger  is  greatly  reduced  if  not 
entirely  removed  by  thorough  pasteurization. 


MILK  AND  BACTERIA. 


The  housewife  judges  of  the  richness  of  the  milk  in  fat  by  the  amount 
of  cream  that  rises  when  the  milk  is  set  for  a  few  hours  in  the  pantry,  but 
may  have  no  conception  of  the  quantity  or  peculiar  qualities  of  the  other 
ingredients  of  this  universal  and  exceedingly  perishable  article  of  food 
or  the  part  they  play  either  in  its  food  value  or  decay.  It  would  be  mani- 
festly out  of  place  to  go  into  a  detailed  description  of  the  various  compo- 
nents of  milk  in  this  bulletin.  It  is  enough  for  our  purpose  to  briefly 
mention  such  of  the  salient  features  of  its  principal  elements  as  are  con- 
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ceraed  in  methods  of  treatment  to  preserve  it  or  to  render  it  safe  if  the 
seeds  of  disease  have  been  sown  in  it  either  in  the  milk  glands  of  the  cow 
or  later  by  infection  from  the  air. 

An  idea  of  the  quantities  of  the  different  ingredients  in.  milk  of  average 
composition  may  be  obtained  from  the  following  table  which  gives  the 
amount  of  each  in  twenty  pounds, -approximately  ten  quarts: 


The  butter  fat  exists  in  milk  in  minute  globules  visible  under  the  micro- 
scope- These  globules  rise  to  the  surface  when  the  milk  is  set  for  cream, 
being  lighter  than  the  liquid  part  of  the  milk.  When  the  milk  is  heated 
to  a  high  temperature  these  particles  of  butter  may  lose  their  globular 
form  and  coalesce.  This  is  a  point  to  be  remembered  when  the  attempt 
is  made  to  sterilize  milk  at  excessively  high  temperatures. 

There  is  nearly  one-half  more  sugar  than  butter  fat  in  average  milk. 

This  sugar  differs  from  the  cane  sugar  of  commerce  in  that  it  has  little 
sweetening  power  and  is  not  readily  soluble  in  water.  It  is  nevertheless 
a  true  sugar  and  has  a  food  value  equal  to  cane  sugar.  It  is  this  con- 
stituent of  milk  that  is  acted  upon  by  bacteria  and  is  concerned  in  the 
process  of  souring.  Certain  microorganisms  which  feed  upon  milk  sugar 
gain  access  to  it  both  before  it  has  left  the  udder  of  the  cow  and  after- 
wards during  its  progress  through  the  dairy.  They  convert  it  into  an 
acid.  This  lactic  acid  as  it  is  called  gives  the  milk  its  sour  taste  and 
also  curdles  it  by  acting  on  the  casein  or  cheesy  matter,  rendering  the 
latter  insoluble  in  the  liquid  part  of  the  milk.  This  souring  of  milk  is  due 
then  Entirely  to  the  presence  of  certain  forms  of  bacteria.  To  prevent  it 
we  have  but  to  exclude  them  at  the  outset  or  kill  them  if  present  and  the 
milk,  will  remain  sweet  indefinitely. 

The  fact  that  ten  quarts  of  milk  contains  sufficient  caseous  material 
for  more  than  a  pound  of  cheese  is  of  importance  in  considering  its  food 
.value.  This  cheesy  matter  in  almost  perfect  solution  in  milk  is  an 
important  factor  in  its  souring  and  spoiling,  since  as  soon  as  a  small  per 
cent  of  lactic  acid  is  formed  by  the  bacteria  the  casein  is  curdled  and  the 
milk  is  spoiled  for  drinking  purposes.  Milk  that  has  the  slightest  taint 
of  sourness  cannot  be  used  for  pasteurization  as  the  application  of  heat 
hastens  the  coagulation  of  the  casein.  It  is  the  albuminoid  constituents 
of  milk  which  are  acted  upon  by  a  certain  comparatively  low  degree  of 
heat  giving  the  milk  a  cooked  taste,  hence  it  is  necessary  in  pasteurizing 
milk  not  to  allow  its  temperature  to  rise  above  this  point,  which  our 
experience  indicates  to  be  about  160°  Fah. 

The  extremely  complex  composition  of  milk  and  the  fact  that  its  con- 
stituents are,  except  fat,  in  solution,  render  it  an  excellent  soil  for  the 
growth  of  bacteria.  These  minute  vegetable  organisms,  invisible  except 
under  the  highest  powers  of  the  microscope,  are  floating  upon  the  dust  of 
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the  air  of  the  cow  stable,  the  milk  room,  the  dairy,  the  kitchen  and  the 
pantry.   They  are' attached  to  the  sides  of  the  vessels  which  contain  the 
milk  or  transport  it  from  the  barn  to  the  dairy  house  or  from  the  farm  to  I 
the  city.   They  are  well  nigh  ubiquitous.   The  skill  of  the  dairyman  is  I 
measured  by  his  success  in  excluding  them  from  the  milk  which  he  offers  1 
for  sale  or  uses  in  his  dairy.   This  success  will  depend  to  a  large  extent 
upon  the  cleanliness  of  his  premises,  utensils  and  methods.   The  cleaner 
the  cow  stables,  the  utensils  and  the  dairy  room,  the  sweeter  and  purer 
will  be  the  product  and  the  longer  it  will  keep. 

The  size  of  these  bacteria  isfco  infinitesimal  that  of  some  species  50,000 
placed  end  to  end  in  a  line  would  scarcely  reach  the  length  of  an  inch. 
Some  of  them  are  spherical,  others  are  oval,  others  are  short  rods,  still 
others  are  spiral,  and  finally  others  are  grouped  in  cubical  masses  or  are 
arranged  in  a  line  like  a  string  of  beads.  In  structure  they  are  extremely 
simple,  consisting  usually  of  a  single  cell.  One  of  their  chief  peculiari- 
ties, and  the  one  which  above  all  others  gives  them  their  extraordinary 
power,  notwithstanding  their  minute  size,  is  their  rapid  multiplication. 
In  some  cases  a  single  individual  may  in  one  period  of  24  hours  give  rise 
to  20,000,000  offspring. 

This  wonderful  reproduction  is  accomplished  in  one  or  both  of  two 
ways. 

A  single  germ  may  grow  in  length  for  a  time,  then  by  gradual  constric- 
tion of  its  outer  coat  divide  itself  into  two.  Each  of  these  parts  then 
becomes  an  adult  individual  capable  in  turn  of  absorbing  its  proper  nutri- 
ment, elongating  and  dividing  itself  into  two  other  microbes.  The  period 
of  time  required  for  this  growth  and  division  varies  with  the  different 
species.  It  may  not  exceed  twenty  minutes.  It  is  evident  then  that  in 
the  course  of  24  hours  the  number  of  offspring  to  which  a  single  specimen 
may  give  rise  is  simply  enormous. 

A  second  method  by  which  bacteria  multiply  is  by  the  production  of 
spores.  These  spores  are  still  more  minute  than  the  adult  bacteria. 
They  appear  within  the  full  grown  bacteria  and,  after  the  apparent 
death  of  the  latter,  remain  to  perpetuate  the  species.  In  most  cas&  they 
are  able  to  survive  conditions  that  would  cause  the  death  of  adult 
germs  of  the  same  species.  Exposure  to  a  degree  of  heat  sufficient  to 
cause  the  death  of  bacteria  proves  in  most  cases  insufficient  to  kill  the 
spores.  Bacteria  live  usually  in  moist  substances,  but  the  spores  will 
endure  drying  up  and  may  thus  bridge  over,  for  the  species,  the  lapse  of 
a  period  when  the  moist  food  supply  is  exhausted  and  revive  the  species 
when  favorable  conditions  again  return.  They  may  be  blown  about  in 
the  air,  therefore,  and  be  ready  to  germinate  as  soon  as  they  alight  upon 
the  food  to  which  they  are  adapted. 

Two  conditions  are  absolutely  essential  to  the  activity  and  multiplica- 
tion of  bacteria,  heat  and  moisture. 

Below  50°  Fah.  bacteria  germs  of  all  kinds  grow  very  slowly,  and 
below  40°  they  become  dormant.  All  milk  bacteria  thrive  best  at  tempera- 
tures between  70  and  100°  Fah.  Between  these  limits  they  multiply  with 
great  rapidity;  hence  in  treating  milk,  it  must  not  remain  long  luke  warm, 
but  must  be  both  heated  and  cooled  rapidly. 

The  bacteria  of  milk  are  killed  by  heating  it  to  a  temperature  which 
varies  with  the  different  species.  Investigations  have  demonstrated, 
however,  that  155°  Fah/  will  kill  both  the  bacteria  engaged  in  souring 
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or  spoiling  the  milk  and  the  disease-producing  germs  as  well,  if  main- 
tained for  twenty  minutes.  It  will  not,  however,  kill  the  spores.  These 
minnte  bodies  are  singularly  resistant  to  even  extreme  heat  and  the  milk 
most  be  boiled  and  the  boiling  repeated  to  insure  the  death  of  all  the 
spores. 

Of  the  bacteria  resident  in  milk  as  found  in  the  dairy  house  or  market 
there  are  many  species.  These  species  differ  from  each  other  in  form, 
in  the  constituent  of  milk  upon  which  they  feed,  and  finally  in  the  effect 
they  have  upon  the  milk  as  a  whole. 

Some  species  feed  upon  the  milk  sugar  only,  converting  it  into  an  acid. 
These  species  have  been  carefully  studied  and  identified.  In  dairy  prac- 
tice it  is  found  that  these  bacteria  gain  access  to  the  milk  early  in  its 
history,  even  before  it  leaves  the  udder.  They  are  peculiarly  suscepti- 
ble to  heat  and  are  killed  by  a  comparatively  low  temperature  applied  for 
a  short  time.  Exposure  of  the  milk  to  140  degrees  Fan.  for  fifteen  min- 
utes will  kill  these  germs  (Wis.  12th  An.  Rep't,  page  163). 

Other  species,  whose  functions  seem  to  be  to  induce  putrefaction  or 
spoiling,  are  not  peculiar  to  milk  as  are  the  souring  germs.  They  are 
present  in  every  dairy  house  and  every  kitchen  and  fall  upon  the  milk  as 
as  they  fall  on  every  other  putrescible  substance  and  set  up  at  once  fer- 
mentations that  end  in  the  more  or  less  complete  destruction  of  the 
material.  These  species  differ  from  each  other  widely  as  to  the  results 
of  their  activity.  As  different  species  of  flowering  plants  are  able  from 
the  same  soil  to  bring  forth  products  varying  in  quality  from  rank  poison 
to  useful  food,  so  these  bacteria  may  generate  ptomaines  as  in  the 
case  of  tyrotoxicon,  or  cause  decay  simply,  or  produce  a  mixture  of 
results  not  particularly  harmful  to  grown  people  but  unsafe  for 
infants.  These  fermentative  changes  go  on  entirely  independent  of  the 
souring  processes.  Usually  they  follow  them,  but  may  go  on  at  the  same 
time  or  even  precede. 

When  milk  "does  not  agree  with"  infants,  the  property  of  the  milk  to 
which  this  unhealthfulness  is  to  be  for  the  most  part  ascribed  is  the 
presence  of  these  bacteria  or  their  products. 

Dr.  Louis  C.  Parkes,  of  the  London  University,  makes  the  following 
statement  in  his  work  on  "Hygiene  and  Public  Health,"  page  382:  ''Milk 
which  has  become  acid  from  lactic  fermentation  is  liable  to  cause  sick- 
ness and  diarrhea  in  children.  *  *  *  We  thus  see  that  cow's  milk 
may  become  injurious  from  the  fermentative  changes  to  which  it  is  liable 
after  exposure  to  the  air;  from  its  capacity  for  absorbing  foul  gases  and 
vapors  when  stored  in  uncleanly  places;  and  from  its  ability  to  harbor 
and  foster  microbes  and  spores  which  may  come  into  contact  with  it,  all 
the  causes  operating  after  the  milk  has  been  drawn  from  the  cow." 

Dr.  Koplik  says  (New  York  Medical  Journal,  February  4,  1893),  "that 
in  his  experience  in  the  city  of  New  York  he  has  seen  children  flourish 
amidst  the  most  unfavorable  surroundings  when  their  food  and  milk 
supply  was  derived  from  his  dispensary,  where  it  was  thoroughly  pas- 
teurised under  proper  conditions,  while  in  the  same  districts  other  chil- 
dren which  were  left  to  .the  carelessness  of  the  mother  were  sick  and 
puny." 

It  is  needless  to  quote  farther  authorities  upon  this  point,  since  it  is 
generally  conceded  that  the  liability  to  bowel  difficulties  with  children 
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SOURCES  OP  INFECTION. 

Non-Pathogenic  Bacteria. — Grotenfeldt  assures  us  that  in  the  udder 
of  a  healthy  cow,  milk  is  absolutely  free  from  bacteria  of  any  kind.  This 
is  a  matter  of  little  practical  importance  since,  at  the  very  beginning  of 
its  movement  toward  the  outside  world,  it  meets  with  the  source  of  infec- 
tion in  the  milk  gland  itself.  These  bacteria  in  the  teat  and  possibly 
even  in  the  milk  cistern  itself  are  the  ones  which  are  largely  engaged  in 
the  souring  process,  and  are  not  the  ones  which  bring  about  the  putrefac- 
tive fermentation.  According  to  Russell  (12th  Annual  Rep.  Wis.  Exp't 
Station,  page  168),  "the  lactic  acid  bacteria — those  that  are  essentially 
milk  bacteria  by  prediction  are  the  forms  that  are  habitually  present  in 
the  milk  duct.  These  are  the  bacteria  that  cannot  well  be  kept  out  even 
by  the  greatest  care.  These  are,  however,  the  forms  that  succumb  most 
easily  to  the  pasteurizing  process." 

The  second  source  of  infection  is  dirt  falling  in  the  milk  in  the  stable 
If  the  flanks  of  the  cow  and  her  udder  are  not  well  brushed  before  milk- 
ing time,  and  her  udder  and  adjacent  parts  dampened  as  the  milker  sits 
down  at  her  side  to  prevent  the  falling  of  the  loose  hair  and  scurf  into 
the  milk,  the  latter  becomes  thoroughly  inoculated  with  putrefactive 
germs.  Prof.  H.  W.  Conn  in  his  address  before  the  Ayrshire  Breeders 
Association  states  (Hoard's  Dairyman,  1896,  page  192),  that  "by  the  time 
the  milk  reaches  the  milk  pail  it  will  contain  from  30,000  to  5,000,000 
bacteria  per  cubic  inch."  It  must  be  remembered  that  the  keeping 
quality  of  the  milk  varies  inversely  as  the  germ  content.  If  there  be  but 
few  bacteria,  it  will  keep  sweet  a  long  time  even  under  adverse  conditions 
of  temperature.  Experience  has  shown  that  it  is  better  to  exclude  the 
bacteria  than  cure  the  effects  of  their  presence. 

Dr.  Russell  of  the  Wisconsin  Experiment  Station  mentions  an  instance 
where,  in  the  mixed  milk  taken  in  the  ordinary  way,  there  were  "found 
15,500  bacteria  per  cubic  centimeter,  while  the  average  of  the  total  yield 
of  a  cow  that  had  been  carefully  cleaned  and  the  milking  done  in  the 
manner  already  suggested  contained  only  330  bacteria  for  the  same  vol- 
ume." 

Grotenfeldt  laid  particular  emphasis  on  the  necessity  of  extreme  care 
during  the  act  of  milking,  and  the  following  quotation  shows  the  kinds  of 
stuff  that  may  be  found  in  milk  when  the  milker  is  careless: 

"As  the  impuritie*  which  get  into  the  milk,  even  during  the  milking 
itself,  plays  such  an  important  part  in  the  infection  of  bacteria,  it  is 
important  to  learn  their  origin.  The  microscopic  examination  gives  a 
good  indication  of  their  origin.  I  have  found  the  following  kinds  of 
impurities  in  unstrained  milk  fresh  from  the  cow: 

1.  Manure  particles  (numerous). 

2.  Fodder  particles  (which  have  not  passed  the  alimentary  canal  of 
the  animals). 

3.  Molds  and  other  fungi. 

4.  Cow  hair  (numerous). 

5.  Particles  of  the  skin. 

6.  Human  hair. 

7.  Parts  of  insects. 

8.  Down  from  birds. 
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9.  Small  wooden  pieces,  shavings  and  pieces  of  fir  leaves. 

10.  Woolen  threads. 

11.  Linen  threads. 

12.  Soil  particles  (rather  freqnent),  and  moss  particles. 

13.  Fine  thread,  most  likely  cobwebs. 

In  these  investigations  I  also  found  several  impurities  in  the  milk 
whose  presence  I  was  unable  to  explain,  as,  for  example,  cheesy  lumps, 
slimy  substances  with  a  firmer  nucleus,  shining  fatlike  bodies,  fine  floss 
and  grain  and  similar  matters.  As  regards  the  liquid  impurities  appear- 
ing in  the  milk,  it  need  hardly  be  mentioned  that  they  cannot  be  detected 
by  microscopic  examination."  (Woll's  translation  of  Grotenfeldt,  pages 
31  and  32.) 

It  is  reasonable  to  suppose  that  the  strainer  would  remove  the  coarser 
particles,  but  no  filter  could  be  close  enough  in  texture  to  remove  the  con- 
taminating bacteria  with  which  they  are  laden.  The  particles  of  manure 
convey  to  the  milk  the  digestive  ferments  from  the  bowels  of  the  cow. 
In  the  milk  they  set  up  that  class  of  fermentation  that  give  to  it  a  slimy 
physical  condition  and  decidedly  unpleasant  flavor.  The  well  known 
"cowy"  taste  detected  in  the  milk  from  stabled  cows  or  from  cows  newly 
turned  on  grass  is  rarely  inherent  in  the  milk  itself  as  it  comes  from  the 
udder,  but  is  due,  very  largely  at  least,  to  the  careless  admission  of  par- 
ticles of  manure  which  bring  with  them  nasty  intestinal  juices  and  putre- 
fying bacteria.  No  pasteurizing  process  can  cure  or  cover  up  the  evil  results 
of  nastiness  in  milking. 

A  third  source  of  infection  is  the  air  of  the  cow  stable.  In  its  progress 
from  the  teat  of  the  cow  to  the  pail,  the  milk  is  exposed  to  contaminating 
dost  floating  in  the  air.  The  amount  of  infection  from  this  source  will 
depend  upon  the  construction  of  the  stable,  the  stall  fittings  used,  the 
method  of  ventilation,  the  use  of  bedding  and  methods  of  feeding.  If  the 
ceiling,  walls  and  floor  of  the  cow  stable  be  smooth  and  clean  so  that  no 
excrement  or  vile  matter  of  any  kind  is  allowed  to  accumulate  and  decay, 
and  if  the  stable  is  light  and  airy,  plenty  of  sunlight  admitted,  the  cows 
turned  to  the  open  air  frequently,  and  the  stables  at  the  same  time  thor- 
oughly aired,  the  danger  of  contamination  of  milk  from  this  source  is 
lessened.  If  the  stall  fittings  are  such  that  the  droppings  of  the  cow  are 
not  allowed  to  constitute  part  of  her  bedding,  if  the  flanks  and  udder  and 
tail  of  the  cow  are  free  from  particle*  of  manure  either  fresh  or  dry,  and 
finally,  if  neither  the  bedding  nor  coarse  fodder  are  stirred  for  some  time 
before  milking,  the  amount  of  the  dust  in  the  air,  and,  as  a  consequence, 
the  amount  of  bacterial  infection  from  this  source  will  be  reduced  to  the 
minimum. 

The  fourth  source  of  infection  is  dirt  on  the  milk  pail  and  the  dairy 
utensils  generally.  Unless  these  utensils  are  thoroughly  clean,  although 
the  visible  dirt  may  be  removed,  the  bacteria  will  not  be  killed,  but  will 
remain  to  infect  the  next  supply  of  milk  which  the  vessel  may  receive. 
To  properly  clean  the  dairy  utensils  means  to  kill  these  bacteria.  This 
necessitates  first  the  removal  of  the  milk  adherent  to  the  sides  and  bot- 
tom of  the  vessel  by  rinsing  in  cold  or  tepid  water.  Next  the  vessel  must 
be  thoroughly  scoured  in  hot  water,  using  a  brush  in  preference  to  a 
cloth.  Next  it  must  be  thoroughly  rinsed  in  boiling  water.  If  steam  is 
provided  in  the  dairy  it  should  then  be  subjected  to  live  steam,  followed 
by  a  sun  bath!   This  method  will  remove  the  major  part  of  the  germs 
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adherent  to  the  sides  of  the  vessel  or  hidden  away  in  the  cracks  and 
seams.  Where  the  cans  or  bottles  are  to  be  used  for  pasteurized  or 
sterilized  milk  or  cream,  farther  disinfection  is  necessary  as  will  be  dis- 
cussed later. 

It  is  apparent  that  the  chief  sources  of  infection  could  be  described  by 
one  short  word,  dirt.  The  old  maxim,  "Cleanliness  is  next  to  Godliness," 
has  no  application  more  apt  than  to  the  handling  of  milk. 


PATHOGENIC  BACTERIA. 

Milk  that  has  either  become  sour  or  begun  to  spoil  is  indeed  not  whole- 
some, yet  the  germs  which  have  produced  these  fermentative  changes  are 
not  related  to  any  particular  disease,  nor  does  their  presence  render  the 
milk  dangerous  to  the  health  of  the  adult  consumer.  There  is  sometimes 
present  in  milk,  however,  an  entirely  different  and  distinct  class  of  these 
microscopic  bodies,  which  may  convey  to  the  consumer  the  disease  of 
which  they  are  the  characteristic  germs. 

Numerous  cases  are  on  record,  for  example,  where  diphtheria,  scarlet 
fever,  typhoid  fever  or  cholera  have  attacked  a  large  number  of  individ- 
uals in  the  same  community,  and  the  source  of  the  epidemic  has  been 
traced  directly  to  the  use  of  infected  milk.  A  biological  examination  of 
the  milk  in  such  cases  has  revealed  the  presence  of  the  minute  germ 
which  is  the  cause  of  the  particular  disease. 

Fortunately  outbreaks  of  the  diseases  mentioned  are  not  frequent,  yet 
the  danger  of  deriving  them  from  milk  is  never  entirely  absent,  especially 
when  the  city  consumer  buys  his  daily  supply  from  a  source  not  under 
careful  sanitary  inspection. 

Of  all  the  specifically  communicable  diseases  which  afflict  humanity, 
consumption,  or  tuberculosis,  as  it  is  now  called,  is  by  a  long  way  the 
most  to  be  dreaded.  Dr.  Law,  of  the  Cornell  University,  says  of  this 
disease  in  a  bulletin  to  which  we  shall  have  occasion  to  refer  frequently 
(Cornell  Experiment  Station,  Bulletin  65): 

"Tuberculosis'  is  so  extensively  prevalent  and  proves  such  a  veritable 
scourge  throughout  the  civilized  world  that  no  disease  is  so  deserving  of 
close  and  accurate  study  or  of  the  enforcement  of  effective  measures  for 
its  suppression.  Cholera,  yellow  fever,  and  smallpox,  which  occasion- 
ally invade  our  territory,  creating  Universal  terror  and  dismay,  claim  bat 
few  victims  as  compared  with  this  ever-present,  universally  devastating 
plague.  These  other  plagues  are  quick,  severe  and  fatal,  it  is  true,  but 
for  this  very  reason  they  can  be  promptly  recognized  and  checked,  and 
even  stamped  out,  whereas  tuberculosis  is  equivocal  and  underhand  in 
its  method,  slow  and  uncertain  in  its  progress,  and  on  this  account 
escapes  recognition  and  proves  by  far  the  most  deadly  of  any  single 
disease  attacking  the  human  family.  The  average  ratio  of  deaths  from 
tuberculosis  to  the  total  mortality  is  fourteen  per  cent,  or  one  death  in 
every  eight,  while  under  special  conditions  it  rises  to  one  in  three,  as  in 
the  Marquesas  Islands,  or  even  one  in  two,  as  in  some  of  our  Indian  reser- 
vations. Tuberculosis  may  be  classed  with  'the  pestilence  that  walketh 
in  darkness,'  while  the  three  other  diseases  named  are  like  the  destruc- 
tion that  wasteth  at  noonday.'  But  the  deaths  from  tuberculosis  bein? 
constant  and  uniform,  people  accept  them  as  inevitable  and  fold  their 
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idle  hands  with  true  Mahomedan  fatalism  instead  of  boldly  exposing 
the  hidden  death  trap  and  catting  short  its  destructive  work.  *  *  * 
If  we  take  the  whole  civilized  world  and  compare  with  the  tuberculosis 
mortality,  all  the  accumulated  deaths  from  war,  famine,  plague,  chol- 
era, yellow  fever  and  smallpox,  we  find  that  the  latter  are  comparatively 
very  insignificant.  Yet  tuberculosis,  like  every  other  germ  disease,  is 
absolutely  preventable,  and  is  allowed  to  continue  its  career  of  death 
only  because  of  reprehensible  ignorance  and  criminal  indifference." 

At  first  sight  statements  like  the  above,  even  from  this  well  known  and 
thoroughly  competent  authority,  strike  one  as  gross  exaggerations,  yet 
the  statistics  of  mortality  in  our  own  country  most  eminently  justify 
them.  It  is  a  matter  then  of  great  importance  to  the  milk  consumer  to 
know  whether  the  prevalence  of  this  disease  among  human  beings  can  be 
at  all  traced  to  infection  through  the  milk  of  diseased  cows,  and  if  so 
whether  by  any  treatment  of  the  milk  the  danger  may  be  guarded 
against. 

That  tuberculosis  is  a  communicable  disease,  and  is  therefore  conveyed 
from  a  sick  to  a  healthy  animal  through  the  medium  of  its  characteristic 
germ,  is  abundantly  proven.  This  germ  has  been  recognized,  identified 
and  described.  Dr.  Grange  states  in  bulletin  133  of  this  Station,  page  4, 
referring  to  the  works  of  Koch,  "In  this  volume  it  is  clearly  shown  that 
the  disease  is  due  to  the  presence  of  a  minute  rod,  which  gains  access  to 
the  economy  of  its  host,  in  one  way  or  another,  and  is  now  known  as  the 
'Koch  Bacillus  of  Tuberculosis.'  " 


This  germ  may  enter  the  body  of  the  human  being  through  many  aven- 
ues. The  one  most  commonly  traversed  is  the  lungs.  It  has  been  shown 
that  tubercular  germs  retain  their  vitality  even  when  desiccated  and 
blown  about  in  the  dry  air  of  a  room  or  stable.  If,  therefore,  the  matter 
coughed  up  from  the  lungs  of  an  animal  or  man  afflicted  with  pulmonary 
tuberculosis  is  allowed  to  fall  upon  the  floor,  it  may  there  become  dry, 
be  pulverized  into  dust  and  be  blown  about  in  the  air,  still  retaining  its 
vitality  and  its  ability  to  communicate  the  disease  to  the  animals  which 
inhale  the  dust-laden  air. 

While  there  can  be  no  doubt  that  -this  is  the  main  avenue  of  infection 
as  far  as  human  beings  are  concerned,  evidence  is  not  wanting  to  support 
the  statement  that  tuberculosis  is  sometimes  conveyed  to  men  from 
diseased  cows,  through  the  milk.  It  is  evident  that  if  it  is  clearly  shown 
that  the  disease  may  be  thus  conveyed,  it  becomes  the  imperative  duty  of 
every  housewife  to  see  to  it  that  the  milk  consumed  in  the  household 
shall  be  so  treated  as  to  rid  it  as  far  as  possible  of  the  germs  of  the 
disease.  Fortunately  the  necessary  treatment  of  the  milk  is  not  a  diffi- 
cult one  or  one  requiring  expensive  apparatus.  As  far  as  the  milk  sup- 
ply is  concerned,  the  family  of  the  poor  man  in  the  city  can  be  as  easily 
and  securely  guarded  against  danger  from  consumption  as  can  the  fam- 
ily of  his  most  opulent  neighbor.  It  becomes,  therefore,  an  important 
question  in  this  respect  whether  the  milk  is  really  a  source  of  danger. 
A  few  authorities  are  here  quoted  to  show  the  present  trend  of  investiga- 
tion and  opinion  on  the  point. 


INFECTION  THROUGH  MILK. 
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Dr.  Law,  in  the  bulletin  already  referred  to  (Cornell  Bulletin  65,  page 
137),  says  of  the  danger  of  infection  of  man  through  the  milk :  "Instances 
of  accidental  tuberculosis  of  the  human  being  through  drinking  the 
unsterilized  milk  are  no  longer  wanting.  * 

"In  the  practice  of  Dr.  Stang,  of  Amorback,  a  well  developed  five  year 
old  boy  from  sound  parents,  whose  ancestors  on  both  male  and  female 
sides  were  free  from  hereditary  taint,  succumbed  after  a  few  weeks  ill- 
ness with  acute  milliary  tuberculosis  of  the  lungs  and  enormously 
enlarged  mesenteric  glands.  A  short  time  before,  the  parents  had  their 
family  cow  killed  and  found  her  the  victim  of  advanced  pulmonary  tuber- 
culosis (Lydtin)." 

"Dr.  Demme  records  the  cases  of  four  infants  in  the  Child's  Hospital 
at  Berne,  the  issue  of  sound  parents,  without  any  tuberculosis  ancestry, 
that  died  of  intestinal  and  mesenteric  tuberculosis,  as  the  result  of  feed- 
ing on  the  unsterilized  milk  of  tuberculous  cows.  These  were  the  only 
cases  in  which  he  was  able  to  exclude  the  possibility  of  other  causes  for 
the  disease,  but  in  these  he  was  satisfied  that  the  milk  was  alone  to 
blame." 

"After  a  lecture  of  the  author's  at  Providence,  R.  I.,  a  gentleman  of 
North  Hadley,  Mass.,  a  graduate  of  the  Massachusetts  Agricultural  Col- 
lege, publicly  stated  that  his  only  child,  a  strong,  vigorous  boy  of  one  and 
one-half  years,  went  to  an  uncle's  for  one  week  and  drank  the  milk  of  a 
cow  which  was  shortly  after  condemned  and  killed  in  a  state  of  general- 
ized tuberculosis.  In  six  weeks  the  child  was  noticeably  falling  off  and 
in  three  months  he  died,  a  mere  skeleton,  with  tuberculosis  of  the  abdo- 
men. The  father  could  trace  no  tuberculosis  among  his  near  ancestors, 
but  the  mother's  father  and  uncle  had  both  died  of  it.  She  remains  in 
excellent  health." 

"Dr.  E.  O.  Shakespeare  (Med.  News,  March  26,  1892),  attributes  one- 
fifth  of  all  deaths  in  infants  and  young  children,  feeding  on  milk,  to 
tuberculosis  usually  commencing  in  some  part  of  the  digestive  organs." 

The  following  instances  are  quoted  from  Vermont  Experiment  Sta- 
tion, Bulletin  42,  pages  54  and  55: 

"Dr.  Anderson,  of  Seeland,  reports  the  case  of  a  babe  fed  on  the  milk 
of  a  cow  having  tuberculosis  of  the  udder,  The  child  died  at  six  months 
with  tuberculosis.  The  mother  also  developed  symptoms  of  the  disease 
after  the  child's  birth.  It  was  considered  that  both  contracted  the 
disease  from  the  cow's  milk." 

"Ollivier,  at  a  meeting  of  the  Academie  de  Medicine  of  Paris,  stated 
that  a  patient  of  his,  a  young  woman  twenty  years  old,  of  vigorous 
health  and  without  constitutional  trouble,  had  acute  tubercular  menin- 
gitis (inflammation  of  the  membranes  of  the  brain  of  tubercular  origin). 
She  had  been  educated  at  a  boarding  school  where  thirteen  pupils  had 
been  ill  and  six  died  of  tuberculosis  within  a  few  months.  The  milk 
supplied  to  the  school  was  from  cows  kept  on  the  place.  Upon  examina- 
tion these  animals  were  found  to  have  tubercular  ulcers  on  their  udders, 
and,  after  being  slaughtered,  were  found  to  be  generally  tuberculous." 

"A  Scotch  family,  all  of  sturdy  health,  had  a  herd  of  cattle  which 
developed  tuberculosis.  Two  daughters,  being  young,  were  brought  up 
on  the  milk.  Their  two  older  brothers  were  more  fond  of  whisky  than  of 
milk.  They  are  living,  healthy  and  hearty,  while  their  two  sisters  are 
lying  in  their  graves,  victims  of  tuberculosis." 

Digitized  by  LjOOglC 


FARM  DEPARTMENT. 


26 


"A  child  four  years  old,  great  grandson  of  Henry  Ward  Beecher,  died 
last  March  at  Yonkers,  N.  Y.,  of  tubercular  meningitis.  The  diagnosis 
was  confirmed  by  specialists.  There  were  no  hereditary  tendencies  to 
the  disease  known.  The  certainty  that  he  had  the  disease,  and  the  ina- 
bility to  account  for  it  from  human  agencies,  led  the  physicians  to  sus- 
pect the  milk  of  two  Alderney  cows,  on  which  the  child  had  been  mainly 
fed.  Both  the  tuberculin  test  and  the  post  mortems  showed  that  both 
animals  were  tuberculous.  Through  the  kindness  of  Dr.  J.  8.  Lamkin, 
of  Yonkers,  who  made  both  tests  and  post  mortems,  sections  of  the  lungs 
and  a  gland  were  sent  to  us.  They  were  found  to  be  highly  tuberculous." 

"May  30,  1879,  a  cow  died  of  generalized  tuberculosis  in  Providence, 
B.  I.,  the  lungs,  most  of  the  abdominal  viscera,  muscular  tissue  and 
odder  being  tuberculous.  The  milk  had  been  used  in  the  family.  In 
August,  the  baby  was  taken  sick  and  died  in  seven  weeks  of  tubercular 
meningitis.  *  Post  mortem  showed  tubercular  deposits  in  the  membranes 
covering*  the  brain,  and  some  in  the  lungs.  Two  years  later  a  two-year- 
old  child  in  the  same  family  died  of  tubercular  bronchitis,  and  seven 
years  later  a  nine-year-old  boy,  'delicate'  for  years,  died  of  'quick'  con- 
sumption. So  far  as  known  the  familv  on  both  sides  were  rugged  and 
healthy." 

"Dr.  H.  M.  Pond  reports  four  cases  of  tuberculosis  in  one  "family,  of 
which  three  were  fatal.  He  considered  the  milk  of  their  cows  to  be  the 
source  of  the  disease,  .since  those  animals  were  apparently  tuberculous." 

"In  the  spring  of  1890,  Dr.  Gage,  city  physician  of  Lowell,  Mass.,  had, 
as  a  patient,  an  infant  which  died  of  tubercular  meningitis.  Its  parents 
weit  healthy,  and  surroundings  good.  It  had  never  been  fed  anything 
but  the  milk  of  a  single  cow.  The  cow's  milk  was  microscopically 
examined  and  found  to  contain  the  bacilli  of  tuberculosis.  Guinea  pigs 
inoculated  with  her  milk  developed  the  disease.  A  second  child,  fed 
upon  the  same  milk,  was  developing  similar  symptoms  to  those  discov- 
ered in  the  child  that  died.  Dr.  Gage  could  find  no  way  to  prevent  the 
sale  of  the  milk  unless  he  bought  and  paid  for  the  cow  out  of  his  own 
pocket.  So  far  as  he  knew  she  was  still  being  used  for  a  milk  supply  a 
year  later." 

"Dr.  E.  O.  Shakespeare,  Ex-U.  S.  Cholera  Commissoiner,  says,  'with 
all  its  terrors,  it  (cholera)  is  not  nearly  so  deadly  as  is  tuberculosis,'  and 
It  has  been  found  that  in  infants  and  young  children  in  some  large  cities 
the  mortality  from  some  form  of  tuberculosis  is  far  greater  than  is  gen- 
erally believed,  amounting,  in  some  localities,  to  one-fifth  of  the  deaths 
in  the  young.  The  significant  fact  in  this  connection  is  that  it  is  most 
frequently  some  part  of  the  digestive  passages  that  become  first 
affected." 

The  list  of  similar  well  authenticated  instances  of  exceedingly  prob- 
able transmission  of  tuberculosis  to  human  beings  through  # drinking  the 
untreated  milk  of  diseased  cows  might  be  indefinitely  lengthened,  but 
enough  has  been  said  to  show  that  danger  from  this  source  can  no  longer 
be  denied. 

While  the  germ  of  tuberculosis  is  fairly  resistant  to  heat  and  cold,  it  is 
fortunate,  as  already  said  and  here  repeated,  that  when  present  in  milk 
it  is  killed  by  boiling  the  milk  or  even  heating  it  to  155°  Fah.  and  holding 
it  at  that  temperature  for  20  minutes.  Fortunately,  though  the  danger 
is  grave,  the  remedy  is  simple  and  in  the  hands  of  every  housekeeper. 
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PREVALENCE  OF  TUBERCULOSIS  AMONG  COWS. 

Since  the  milk  of  tuberculous  cows  is  thus  shown  to  be  dangerous  to 
health  it  might  be  well  to  inquire  whether  the  disease  is  at  all  common 
among  dairy  cows.  Unfortunately  there  are  no  statistics  at  hand  from 
which  we  can  derive  an  answer  to  the  question.  In  bulletin  133  of  this 
Station,  Dr.  Orange  reports  that  he  has  examined  by  the  tuberculin  test, 
698  animals,  of  which  77,  or  over  11  per  cent  of  the  animals  tested,  were 
found  to-be  affected.  Many,  perhaps  most  of  these  tuberculous  animals, 
gave  no  external  sign  of  the  presence  of  the  disease.  They  were  often 
as  sleek,  lively  and  apparently  healthy  as  their  sound  stable  mates.  One 
of  the  chief  sources  of  danger  lies  in  this  very  fact  that  there  are  no  well 
defined  external  symptoms.  It  may  be  present  in  a  herd  and  be  dis- 
seminated from  one  animal  to  another  without  giving  the  slightest  indi- 
cations of  its  presence.  The  milk  in  such  cases  will  be  used  in  the 
family  of  the  owner  or  shipped  to  the  city  with  no  suspicion  of  the  dan- 
ger that  lurks  in  it. 

This  entire  lack  of  external  and  easily  recognizable  symptoms  of  the 
disease  even  when  present  in  an  aggravated  form  absolutely  prevents 
the  gathering  of  statistics  except  upon  a  thorough  inspection  with  the 
tuberculin  test,  which  has  not  yet  been  attempted  in  a  systematic  man- 
ner in  this  State. 

The  prevalence  of  the  disease  varies  with  the  surroundings  of  the 
cows.   Law  gives  the  following  figures  (Cornell  Bulletin  66.  page  107) : 

"In  infected  breeding  and  dairy  herds  in  New  York,  consisting  largely 
of  mature  cows,  I  have  found  a  maximum  of  98  per  cent  and  a  minimum 
of  5  per  cent.  Again  in  healthy  country  districts  I  have  found  hundreds 
of  cows  in  adjoining  herds  without  a  trace  of  tuberculosis  among  them." 

Less  danger  is  to  be  apprehended  from  the  milk  of  herds  which  are  not 
closely  confined,  than  from  the  pampered  or  carefully  housed  cows  which 
furnish  a  large  share  of  the  milk  for  city  consumption.  Near  every  large 
city  the  price  of  land  is  high  and  the  necessity  for  closely  husbanding 
every  foot  of  it  is  apparent.  Soiling  must  take  the  place  of  pasture  and 
the  unfortunate  dairy  cows  must  be  confined  in  the  stable  the  greater 
part  of  the  year.  Not  infrequently  the  ambitious  but  ill  advised  owner 
of  thoroughbred  specimens  of  dairy  cows  thinks  it  necessary  to  carefully 
house  his  animals  to  obtain  records  which  shall  bring  his  herd  into 
repute.  It  is  in  the  milk  of  these  closely  confined  cattle,  I  repeat,  that 
the  chief  danger  lies. 


MILK  OF  TUBERCULOUS  COWS  UNSAFE  IF  UDDER  UNAFFECTED. 

It  was  formerly  supposed  that  no  cow  would  shed  the  germs  of  tuber- 
culosis into  the  milk  unless  afflicted  with  tuberculosis  of  the  udder. 

In  a  bulletin  of  the  Experiment  Station  of  the  Agricultural  College  of 
Iowa,  the  following  statements  are  made  as  a  result  of  investigations 
conducted  by  several  scientists: 

"Milk  from  tuberculous  cows  may  convey  disease  to  the  consumer. 

"Milk  from  tuberculous  cows  having  non-affected  udders  may  convey 
the  disease." 
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In  the  report  of  Cattle  Commissioners  of  Massachusetts  for  the  year 
1895,  included  in  the  report  of  the  State  Board  of  Agriculture  of  that 
state  for  that  year,  on  page  522,  occur  the  following  sentences:  "Milk  is 
more  to  be  dreaded  than  meat  because  it  is  taken  raw  and  the  udder  is  so 
often  the  seat  of  tuberculosis.  Even  in  the  absence  of  tuberculosis  of 
the  udder  the  milk  is  sometimes  infected." 

Fraenkel  states  (Text  Book  of  Bacteriology  translated  by  Linsley  3d 
edition  1891,  page  241),  "The  investigations  of  Bollinger,  Hirschberger 
and  others  have  shown  that  even  where  the  udders  themselves  are  not 
tubercular,  the  secretion  of  the  mammary  glands  may  contain  bacilli  and 
also  that  in  nearly  half  of  all  tubercular  animals  the  milk  prove  to  be 
infective.  The  bacteria  will  then  enter  the  human  body  with  the  food, 
by  virtue  of  their  covering  they  resist  the  acid  gastric  juice  without  the 
aid  of  spores  and  then  get  into  the  intestines,  from  which  they  are  car-* 
ried  to  the  lymphatic  glands.  It  is  evidently  unsafe  then  to  use  the  milk 
of  any  tuberculous  cow,  no  matter  where  the  disease  may  be  located." 


NEED  OF  REGULAR  OFFICIAL  INSPECTION  OF  DAIRY  HBRDS. 

It  must  be  continually  borne  in  mind  that  the  aim  of  all  treatment  of 
milk  as  an  article  of  food  is  to  be  directed  toward  providing  milk  free 
from  bacteria  and  the  effects  of  their  activity.  Such  milk  will  be  sweet 
and  wholesome  and  at  the  same  time  free  from  the  germs  of  disease.  The 
effort  to  this  end  should  be  put  forth  in.  two  directions,  first  to  secure 
milk  as  free  from  bacteria  of  all  kinds  as  possible,  and  secondly,  to  apply 
methods  to  kill  the  germs  present  in  the  milk. 

The  germs  of  tuberculosis  may  best  be  excluded  by  using  the  milk  from 
cows  proven  free  from  the  disease  by  the  application  of  the  tuberculin 
test,  as  described  by  Dr.  Grange  in  bulletin  133.  While  this  substance 
is  not  an  infallible  diagnostic  agent,  it  is  more  certain  in  its  indications 
than  any  other  means  of  examination  now  in  the  hands  of  veterinarians 
and  gives  to  the  dairyman  the#  power  to  pick  out  the  diseased  animal 
from  his  herd.  It  is  both  the  right  and  the  duty  of  every  milk  consumer 
to  refuse  to  purchase  or  use  milk  from  an  untested  herd.  One  human  life 
is  of  infinitely  more  value  than  many  herds.  As  soon  as  this  demand 
becomes  sufficiently  extensive  and  emphatic  the  milk  producers  will 
yield  to  it.  Until  the  use  of  the  tuberculin  test  is  more  widely  under- 
stood and  prejudice  disappears  we  can  hardly  hope  to  make  a  success- 
ful warfare  against  this  greatest  scourge  which  afflicts  humanity  at  the 
present  time. 

The  germs  of  other  most  infectious  diseases  gain  access  to  the  milk 
after  it  is  drawn  from  the  cow.  The  consumer  can  be  insured  against 
them  by  inspection  of  the  premises  where  the  milk  is  produced.  As  sug- 
gested by  Scholl  ("Die  Milch,"  Wiesbaden  1891,  page  63),  this  inspection 
should  be  officially  regulated  by  law  and  not  infrequent.  It  is  in  this 
way  alone  that  we  can  be  insured  against  the  delivery  of  milk  to  factories 
and  to  the  city  trade  from  animals  afflicted  with  infectious  disease. 

What  is  true  in  Germany  is  true  in  this  country  and  we  would  do  well 
to  profit  by  their  example.  We  can  but  agree  with  the  dictum  of  Dr. 
Benj.  Ward  Richardson  in  his  work  on  "The  Field  of  Disease,  A  Book  of 
Preventive  Medicine,"  page  681.   He  says:   "After  the  water  supply 
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which,  in  past  days,  has  been  a  frequent  source  of  communication  of  the 
Zymotic  diseases,  the  milk  supply  of  the  place  should  be  most  carefully 
supervised.  Cow  sheds  in  the  midst  of  human  communities  in  which 
cows,  like  animal  machinery  for  producing  milk,  are  kept,  perhaps  for 
months  together,  in  partial  darkness,  dirt,  close  air  and  often  without 
provision  for  the  separation  of  healthy  from  unhealthy  animals,  should 
be  entirely  abolished.  Milk  supplies,  like  meat  and  vegetable  supplies, 
should  be  under  systematic  supervision." 

A  thorough,  compulsory,  frequent,  official,  veterinary  inspection  of  all 
herds  supplying  milk  to  either  factories  or  cities  is  an  essential  prere- 
quisite to  freedom  from  infection  of  human  beings  through  milk. 


By  CooUng. — It  has  been  repeatedly  demonstrated  that  bacteria  grow 
and  multiply  very  slowly  indeed  when  the  milk  is  at  a  temperature  below 
50  degrees  Fahrenheit,  and  it  is  the  every  day  experience  of  the  dairyman 
that  milk  kept  cold  will  remain  sweet  for  a  long  time.  Taking  advantage 
of  this  fact  it  is  the  universal  and  wise  practice  of  the  dairyman  to  cool 
his  milk  as  soon  as  it  reaches  the  dairy  house  and  as  soon  after  milking 
as  possible  to  a  temperature  below  50  degrees.  This  practice  rests  upon 
sound  bacteriological  principles.  No  pretense  is  made  of  killing  the  bac- 
teria, they  are  simply  held  in  check  and  their  growth  retarded. 

Where  it  is  desired  to  keep  the  milk  sweet  for  a  short  time  only,  for 
delivery  to  a  factory,  for  instance,  cooling  to  50  degrees  or  lower,  and 
keeping  at  that  temperature  is  sufficient.  Where  the  milk  is  to  be  trans- 
ported long  distances  in  warm  weather,  special  and  costly  apparatus  in 
the  shape  of  refrigerator  cars  are  necessary,  but  need  not  be  here 
described. 

For  the  farmer  and  dairyman  the  apparatus  needed  is  not  expensive. 
The  milk  should  first  be  run  over  a  cooler  and  aeratoc  of  any  of  the  com- 
mon patterns  and  immediately  placed  in  cans  in  a  tank  of  cold  water,  or 
better  still,  ice  water.  The  use  of  ice  in  the  dairy  is  so  essential  and  it 
can  be  obtained  so  cheaply  in  all  parts  of  Michigan  that  there  is  no 
excuse  for  its  absence.  An  ice  house  it  not  necessarily  expensive  and 
should  form  an  adjunct  to  every  dairy  barn  or  milk  house. 

Where  it  is  desired  to  ship  milk  to  a  distance  with  no  treatment  other 
than  cleanliness  and  cooling,  the  method  used  by  Mr.  H.  B.  Gurler,  of 
DeKalb,  111.,  may  be  adopted  to  advantage. 

The  farm  of  Mr.  Gurler  is  distant  some  55  or  60  miles  from  Chicago, 
yet  he  finds  it  possible  to  supply  a  select  trade  in  that  city  with  fresh 
milk  daily  without  pasteurizing.  His  method  of  treatment  is  thus 
described  in  his  own  language: 

"As  soon  as  the  milk  is  obtained,  it  is  run  through  a  centrifugal 
machine,  such  as  has  been  in  use  for  some  years  in  creameries,  as  a  means 
of  rapidly  and  economically  separating  the  cream  from  the  milk.  I 
employ  it  for  the  purpose  of  separating  from  the  milk  any  dirt  or  other 
solid  matter  which  may  have  gotten  into  the  milk  in  spite  of  the  precau- 
tions previously  used.  Although  in  this  operation  the  cream  and  milk 
are  separated  from  each  other,  they  are  again  mixed  when  they  come 
from  the  separator  and  there  is  left  behind  in  the  machine  a  peculiar 
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mass  of  mucus,  germs,  etc.,  which  it  is  very  desirable  to  have  out  of  the 
milk.  Immediately  after  leaving  the  separator  it  is  cooled  to  a  tempera- 
ture below  40  degrees  Fahrenheit  in  hot  weather  and  in  some  cases  as 
low  as  35  degrees  Fahrenheit.  This  low  temperature  secured  very  quickly 
after  milking  is  found  to  be  very  desirable  as  it  improves  the  flavor  and 
keeping  quality  of  the  milk.  The  milk  is  then  bottled,  each  bottle 
stoppered  with  a  wood  pulp  stopper,  and  a  paper  seal  put  over  the  top  in 
such  a  manner  that  the  contained  milk  cannot  be  reached  unless  the  seal 
is  destroyed.  On  each  seal  is  stamped  the  date  of  bottling  and  my  sig- 
nature. This  seal  is  a  guarantee  of  genuineness  to  the  customer. 
Although  this  process  seems  complex,  it  is  in  reality  carried  out  quite 
readily  by  the  trained  workmen  in  my  employ.  Immediately  after  being 
sealed  the  bottles  are  packed  in  cases  and  put  in  a  refrigerator  where 
they  are  held  at  a  temperature  just  above  freezing  until  time  for  ship- 
ment when  they  are  loaded  in  a  refrigerator  wagon  and  transported  to 
the  shipping  station.  This  refrigerator  wagon  is  used  at  all  seasons,  as 
it  protects  from  cold  as  well  as  from  heat.  For  use  in  hot  weather  I 
have  cases  with  galvanized  iron  receptacles  in  the  center  which  are  filled 
with  water  and  frozen  solid  by  artificial  cold.  This  enables  me  to  deliver 
the  milk  in  Chicago  in  the  hottest  weather  in  prime  condition.  I  have 
an  artificial  refrigerating  or  ice  making  plant,  which  enables  me  to  hold 
milk  and  cream  at  any  desired  temperature,  from  the  time  it  is  bottled 
until  it  is  shipped.  When  desired  by  the  consumer,  the  milk  can  be  fur- 
nished pasteurized,  that  is  to  say,  heated  for  ten  minutes  to  a  tempera- 
ture of  167  degrees  Fah.  While  this  is  further  preventative  of  souring, 
it  is  not  recommended,  and  is  not  necessary  when  proper  care  is  taken 
of  the  milk  after  its  receipt  by  the  consumer." 

This  method  has  much  to  commend  it  in  the  case  of  a  single  herd,  in 
which  the  cows  are  tuberculin-tested  at  least  annually  and  are  known  to 
be  free  from  disease  and  where  the  business  is  conducted  on  a  scale  large 
enough  to  warrant  the  use  of  expensive  machinery. 

Chemical  Preservatives. — The  use  of  all  chemical  agents  in  milk  as  a 
preservative  is  prohibited  in  most  foreign  countries  and  in  some  states  of 
the  Union.  These  chemical  preservatives  consist  usually  of  some  com- 
pound of  boracic  acid  or  salicylic  acid.  They  are  all  of  them  harmful  to 
health  and  no  honest  man  should  use  them. 


PRESERVING  BY  HEAT. 

Boiling. — All  of  the  adult  bacteria  found  in  milk  and  nearly  all  the 
spores  are  killed  by  boiling.  Unfortunately  heating  the  milk  to  the  boil- 
ing temperature  gives  it  a  cooked  taste  which  is  highly  objectionable  to 
some  people,  while  to  others  it  is  pleasant.  It  is  impracticable,  there- 
for^,  to  recommend  boiling  milk  indiscriminately  ad  it  would  ruin  it  for 
general  consumption.  In  a  private  family,  however,  where  there  is  little 
or  no  dislike  to  the  cooked  taste  the  simplest  and  easiest  way  to  treat  the 
milk  to  render  it  perfectly  safe  from  a  biological  standpoint,  is  to  boil  it. 
No  thermometer  or  special  apparatus  whatever  is  then  required.  It  is 
true  that  the  proteid  compounds  may  be  rendered  somewhat  less  digest- 
ible but  the  simplicity  and  certainty  of  the  operation  is  an  ample  offset. 
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In  families  where  the  members  are  not  accustomed  to  the  use  of  the 
thermometer,  simple  boiling  is  by  all  means  to  be  recommended.  To 
pasteurize  milk  well  requires  careful  manipulation  of  the  milk  and  heat 
with  constant  attention  for  a  period  of  at  least  a  half  hour.  The  sole 
superiority  of  the  process  over  boiling  is  the  absence  of  the  cooked  taste 
and  the  slightly  greater  digestibility.  On  the  other  hand  in  untrained 
hands  there  is  the  constant  risk  of  not  heating  high  enough  or  not  hold- 
ing the  milk  at  the  required  temperature  for  the  requisite  time,  when  the 

attempt  is  made  to  pasteurize.  No  such 
risks  exist  when  resort  is  had  to  boiling 
the  milk.  A  double  cooker  like  the  one 
shown  in  Fig.  1  is  well  adapted  to  this  pur- 
pose since  the  milk  will  not  cook  fast  to 
the  bottom  of  the  inner  vessel. 

For  the  city  family,  therefore,  which 
must  receive  milk  from  the  general  city 
supply  the  practice  of  invariably  boiling 
the  milk  before  using  on  the  table  or  as 
the  food  of  infants  is  to  be  unhesitatingly 
recommended.  Milk  so  treated  may  be 
drunk  with  the  assurance  that  it  is  con- 
veying no  infectious  disease.  Moreover, 
where  a  surplus  must  be  carried  over  the 
night  or  longer  in  the  warm  weather  of 
Fig summer  it  will  keep  sweet  and  wholesome 
long  after  the  untreated  article  would  have  spoiled.  The  milk  should  be 
kept  after  boiling  in  a  covered  vessel  and  in  as  cool  a  place  as  possible 
that  it  may  not  be  contaminated  with  the  germs  which  are  always 
present  in  the  air  of  the  living  rooms  of  the  house. 


REQUISITES  TO  PASTEURIZATION. 

Where,  however,  the  use  of  boiled  milk  is  impracticable  resort  must 
be  had  to  pasteurization,  since  this  process  rids  the  milk  of  noxious 
germs  and  leaves  it  free  of  foreign  odor  or  taste. 

1.  To  pasteurize  successfully  the  milk  must  be  as  fresh  from  the  cow 
as  possible.  If  milk  is  allowed  to  stand  the  bacteria  which  it  contains 
rapidly  develop  and  lactic  acid  is  one  of  the  results,  causing  the  milk  to 
become  sour.  The  germs  which  produce  this  lactic  acid  do  not  produce 
spores,  it  is  true,  and  yield  readily  to  a  low  temperature,  but  the  presence 
of  the  acid  itself  causes  the  milk  to  curdle  when  heated,  if  the  amount 
exceeds  about  .3  of  a  per  cent. 

The  putrefying  ferments  and  those  that  gain  access  to  the  milk  from 
the  filth  of  the  stable  reproduce  largely  through  spores.  If  they  are 
allowed  to  live,  therefore,  long  in  milk  that  fluid  becomes  strongly 
impregnated  with  spores  which  are  resistant  to  the  heat  of  pasteuriza- 
tion and  may  remain,  after  that  process,  to  spoil  the  milk. 

2.  For  the  same  reason  the  milk  should  have  been  handled  in  as  cleanly 
a  manner  as  possible  to  exclude  dirt  and  undesirable  bacteria. 
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3.  To  prevent  the  multiplication  of  such  germs  as  have  gained  access 
to  the  milk  it  should  be  kept  below  50  degrees  Fah.  from  the  time  it  is 
drawn  from  the  cow  until  the  pasteurizing  process  begins. 

4.  The  milk  should  be  heated  rapidly  to  155  degrees  Fah.  and  after 
twenty  minutes  exposure  to  that  heat  it  should  be  cooled  with  equal 
rapidity  to  below  50  degrees.  To  heat  and  cool  suddenly  is  almost  as 
important  as  to  heat  and  cool  at  all.  All  of  the  different  bacteria  found 
in  milk,  including  the  germ  of  tuberculosis,  are  killed  when  the  milk  is 
kept  at  155  degrees  for  twenty  minutes.  If  the  milk  is  brought  slowly  to 
that  temperature  opportunity  is  given  while  its  temperature  is  in  the 
region  between  70  and  100  for  the  rapid  multiplication  of  bacteria. 
Again,  unless  the  milk  is  cooled  rapidly  the  spores  which  it  contains  will 
germinate  and  revive  the  fermenting  processes. 

Dr.  R.  Lez6  (La  Laiterie,  of  Oct.  5  and  19,  1895),  after  emphasizing  the 
necessity  for  making  the  rise  and  fall  of  temperature  in  the  milk  as 
nearly  instantaneous  as  possible  to  prevent  the  vegetation  of  spores, 
speaks  of  another  phase  of  the  matter  as  follows:  "Submitting  these 
micro-organisms  to  temperatures  very  high  at  first  and  very  low  finally 
in  rapid  succession  produces  a  destructive  effect  much  more  marked  than 
would  be  accomplished  by  exposure  to  the  same  temperature  applied 
gradually  or  progressively.  This  phenomenon  is  allied  to  the  laws  of 
acclimatization,  which  constitute  one  of  the  least  known  branches  of 
zymotechnique.  For  example,  a  yeast  plant  will  live  through  a  passage 
from  50  to  159  degrees  Fah.  in  temperature,  or  the  reverse  if  the  change 
is  brought  about  slowly,  but  will  be  entirely  destroyed  by  a  rapid  change 
from  50  to  140  degrees  or  from  140  to  32  degrees.  It  is  this  phenomenon 
which  causes  us  to  desire  a  sterilizer  with  a  rapidity  of  action  not  real- 
ized in  other  kinds  of  apparatus." 

On  account  of  the  necessity  of  this  rapidity  of  action  the  vessels  hold- 
ing the  milk  must  be  made  of  material  that  will  stand,  without  breaking, 
sudden  and  extreme  changes  in  temperature.  In  our  experiments  we 
have  found  it  practically  impossible  to  use  successfully  glass  fruit  jars 
or  bottles.  They  do  not  break  while  the  milk  is  being  heated  but  will 
not  endure  the  necessary  plunge  into  ice  water  immediately  after  the 
close  of  the  exposure  to  heat.  On  the  other  hand  tin  cans  of  similar  size 
and  shape  are  unaffected  by  rapid  changes  in  temperature.  In  the  same 
article  in  "La  Laiterie"  Professor  Lez6  called  attention  to  this  fact.  He 
says,  "the  method  of  pasteurizing  milk  in  bottles  is  fundamentally  defec- 
tive. It  is  diametrically  opposite  to  the  rational  application  of  heat. 
The  heat  should  be  applied  quickly  and  the  milk  should  be  raised  to  the 
maximum  temperature  quickly  to  kill  the  microbes,  and  the  cooling 
should  be  done  with  equal  rapidity.  In  the  heating  and  cooling  of 
bottles  precisely  the  opposite  method  takes  place.  It  is  necessary  to  heat 
and  cool  slowly  on  account  of  the  molecular  contraction  of  the  glass 
which  breaks  the  bottles." 

Moreover,  metal  pails  can  be  much  more  easily  and  thoroughly  cleaned 
than  can  glass  cans.  Direct  steam  or  boiling  water  can  be  turned  on 
them  without  danger  of  breaking. 

5.  The  milk  must  not  be  heated  above  160°. 

In  our  experiments  with  small  quantities  of  milk  we  have  found  it 
possible  to  carry  the  temperature  quite  to  160°,  to  continue  it  there  for 
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20  minutes  and  then  by  sudden  cooling  to  40°  and  below  cause  the  cooked 
flavor  to  disappear  after  four  or  five  hours.  To  guard  against  this  cooked 
flavor  it  is  necessary  that  the  water  surrounding  the  milk  shall  never  be 
more  than  a  degree  or  two  higher  than  the  maximum  temperature  to 
which  the  milk  is  heated.  The  use  of  steam  or  exposure  of  the  vessel  con- 
taining the  milk  to  direct  flame  is  of  course  not  to  be  thought  of. 

6.  Milk  must  be  heated  at  least  to  155°.  The  disease  producing  germs 
are  killed  possibly  below  this  temperature  but  it  is  not  wise  to  risk  a  less 
degree. 

7.  The  air  must  be  excluded  from  the  milk  after  it  reaches  the  pasteur- 
izing temperature.  The  reason  is  obvious.  The  air  of  a  dairy  or  living 
room  is  a  fruitful  source  of  bacterial  infection.  It  must,  therefore,  be 
excluded  by  keeping  the  milk  covered  during  pasteurization  and  after- 
wards. 

8.  The  vessels  containing  the  milk  in  the  pasteurizing  process  and  in 
which  it  is  stored  later  must  be  absolutely  clean  and  germ  free.  This 
perfection  of  cleanliness  can  be  obtained  by  a  thorough  washing  then 
rinsing  in  boiling  water  and  finally  if.  live  steam  is  procurable,  thorough 
steaming.  Too  much  emphasis  can  not  be  laid  upon  this  point.  The 
apparatus  used  in  the  operation  and  the  bottles  in  which  the  milk  is  to 
be  transported  must  be  perfectly  clean.  Bottles  are  hard  to  wash  with- 
out proper  apparatus  but  no  pains  should  be  spared -to  secure  perfect 
cleanliness. 


PASTEURIZING  APPARATUS. 


For  Home  Use. — In  the  Year  Book  of  the  U.  S.  Department  of  Agricul- 
ture for  1894,  page  333,  Dr.  E.  A.  De  Schweinitz  recommends  the  follow- 
ing plan  for  pasteurizing  milk  in  the  household: 

"Pasteurization  can  be  easily  carried  on  by  any  housewife.  A  simple 
and  easy  method  is  the  one  described  in  a  circular  issued  by  this  bureau 
and  which  is  here  again  printed: 

"The  simplest  plan  is  to  takfe-&  tin  pail  and  invert  a  perforated  tin  pie 
plate  in  the  bottom,  or  have  made  for  it  a  removal  false  bottom  perfor- 
ated with  holes  and  having  legs  half  an  inch  high,  to  allow  circulation  of 
the  water.  The  milk  bottle  is  set  on  this  false  bottom  and  sufficient 
water  is  put  into  the  pail  to  reach  the  level  of  the  surface  of  the  milk  in 
the  bottle.  A  hole  may  be  punched  in  the  cover  of  the  pail,  a  cork 
inserted  and  a  chemical  thermometer  put  through  the  cork,  so  that  the 
bulb  dips  into  the  water.  The  temperature  can  thus  be  watched  without 
removing  the  cover.  If  preferred,  an  ordinary  dairy  thermometer  may 
be  used  and  the  temperature  tested  from  time  to  time  by  removing  the 
lid.  This  is  very  easily  arranged  and  is  just  as  satisfactory  as  the 
patented  apparatus  sold  for  the  saihe  purpose." 

Professor  H.  L.  Russell,  of  Madison,  Wisconsin,  gives  in  bulletin  44  of 
the  Wisconsin  Experiment  Station,  page  17,  the  following  directions  for 
pasteurizing  milk  either  for  general  or  infant  use: 

1.  Use  only  fresh  milk  (not  more  than  12  hours  old)  for  this  purpose. 

2.  Place  milk  in  clean  bottles  or  fruit  cans,  filling  to  a  uniform  level. 
(If  pints  and  quart  cans  are  used  at  the  same  time  an  inverted  dish  or 
piece  of  wood  will  equalize  the  level.)    Set  these  in  a  flat  bottom  tin  pail 


Digitized  by 


Google 


FARM  DEPARTMENT. 


33 


and  fill  with  warm  water  to  same  level  as  milk.  An  inverted  pie  tin 
punched  with  holes  will  serve  as  a  stand  on  which  to  place  the  bottles 
during  theheating  process  period.  ■ 

3.  Heat  water  in  pail  until  the  temperature  reaches  160°  F.;  then 
remove  from  source  of  direct  heat,  cover  with  a  cloth  or  tin  cover  and 
allow  the  whole  to  stand  for  half  an  hour. 

4.  Remove  bottles  of  milk  and  cool  them  as  rapidly  as  possible  with- 
out danger  to  bottles  and  store  in  a  refrigerator.  *  *  *  Milk  treated 
in  this  way  ought  to  keep  perfectly  sweet  for  several  days. 


In  all  the  essential  particulars  the  apparatus  described  by  Dr.  Russell 
and  Dr.  De  Schweinitz  are  identical.  In  our  experience  with  this  appar- 
atus and  with  all  others  that  use  glass  vessels  to  hold  the  milk  we  have 
found  them  inefficient  for  the  reasons  already  given. 

As  a  result  of  our  experiments  in  the  successful  pasteurization  of  milk 
in  small  quantities  we  are  ready  to  recommend  that  the  milk  be  heated 
in  tin  pails  rather  than  glass  cans.  Portia  in  or  agate  ware  is  to  be  pre- 
ferred to  the  tin  as  it  will  not  rust  from  the  condensed  steam,  but  we 
have  not  found  vessels  of  this  ware  of  the  desired  shape  in  the  market. 

The  form  and  arrangement  of  the  apparatus  is  not  essential. — We  have 
found  that  a  simple  wash  boiler  filled  with  water  up  to  a  level  with  the 
surface  of  the  milk  in  the  cans  to  be  treated,  entirely  satisfactory.  Per- 
forated pie  tins  in  the  bottom  of  the  boiler  keep  the  tin  cans  from  coming 
in  contact  with  the  bottom  of  the  boiler  in  immediate  contact  with  the 
flame.  The  water  is  first  raised  to  160  degrees  as  indicated  by  a  dairy 
thermometer  floating  in  it,  when  the  cans  of  milk  are  placed  in  it  with- 
out covers  and  stirred  at  not  infrequent  intervals  until  they  reach  155 
degrees.  The  heat  is  so  regulated  that  the  water  surrounding  these  cans 
does  not  meantime  get  hotter  than  160  degrees.  The  temperature  of  the 
milk  is  occasionaly  taken  with  the  dairy  thermometer,  and  when  it 
reaches  155  degrees  the  covers  are  put  on  the  cans  and  the  boiler  set  on 
the  back  part  of  the  stove  or  the  gasoline  flame  turned  down  as  low  as 
possible.  The  cover  is  put  on  the  boiler  and  left  there  continuously  for 
twenty  minutes  except  that  the  temperature  of  the  water  may  be  occa- 
sionally read  to  see  that  it  does  not  exceed  160  degrees. 


Fig.-2. 
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A  tub  of  ice  water  is  provided  and  at  the  expiry  of  twenty  minutes 
from  the  time  the  milk  in  the  cans  reached  the  temperature  of  156 
degrees,  the  cans  are  removed  'from  the  boiler  and  plunged  into  the  ice 
water.  By  repeated  experiments  we  find  that  it  requires  less  than  15 
minutes  to  cool  the  milk  to  below  50  degrees  when  straight  sided  tin  cans 
3  inches  in  diameter  and  7  inches  deep  were  used. 

After  the  milk  has  stood  for  a  few  hours  the  boiled  taste  very  largely 
if  not  entirely  disappears. 

A  kettle  or  a  tin  pail,  covered  or  uncovered,  will  do  to  hold  the  water 
in  which  the  smaller  cans  of  milk  are  to  be  heated.  A  thermometer  is  of 
course  absolutely  essential,  if  it  is  desired  to  stop  short  of  boiling.  Too 
much  emphasis  cannot  be  laid  upon  the  fact  that  no  special  form  of 
apparatus  is  necesary  to  secure  effective  pasteurization.  The  milk  can 
be  treated  in  any  sort  of  covered  pail  immersed  in  water  in  any  sort  of  a 
kettle  or  boiler  if  they  are  clean.  The  kitchen  and  closets  of  every  house- 
hold contains  utensils  that  can  be  readily  adapted  to  the  purpose.  The 
purchase  of  expensive  and  intricate  special  apparatus  for  ordinary  house- 
hold pasteurization  is  unnecessary  and  is  apt  to  lead  to  disappointment 
and  the  abandonment  of  the  process  altogether.  The  chief  object  of  pas- 
teurizing milk  at  home  is  to  kill  the  germs  of  disease  and  this  is  accom- 
plished in  one  form  of  apparatus  as  well  as  another  if  the  entire  mass  of 
milk  is  kept  at  155  degrees  for  the  requisite  time.  Perfect  exclusion  of 
bacteria  of  the  lactic  acid  group  is  not  necessary  or  to  be  expected.  AU 
utensils  must  be  scrupulously  clean. 


For  hotels  and  large  boarding  houses  we  have  tried  no  apparatus  that 
gives  more  promise  of  cheapness,  ease  of  management  and  efficiency  than 
simple  shot  gun  cans  and  a  boiler  made  to  order  as  high  as  the  cans  are 
deep  and  long  enough  to  hold  at  least  three  of  the  cans.  These  cans  are 
8  inches  in  diameter  and  22  inches  deep,  and  hold  conveniently  37  pounds 
of  milk. 


Fig— 3. 
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In  our  experiments  we  have  heated  the  boiler,  containing  sufficient 
water  to  rise  to  the  level  of  the  surface  of  the  milk  in  the  cans  after  they 
are  placed  in  it,  on  a  gasoline  stove  to  160°.  The  cans  of  milk  are  then 
put  in  and  the  temperature  of  the  water  maintained  by  the  flame  below. 

As  soon  as  the  cans  have  been  heated  the  required  twenty  minutes, 
they  are  lifted  from  the  boiler  and  plunged  at  once  into  ic£  water.  We 
have  used  a  deep  wooden  tank  lined  with  galvanized  iron  to  hold  the  ice 
water,  the  ice  being  pounded  fine.  On  removal  from  the  ice  bath  they 
may  be  placed  in  the  refrigerator  and  left  undisturbed  until  wanted  for 
use.  This  apparatus  is  very  cheap  and  effective.  The  accompanying  •tout 
illustrates  the  simplicity  of  the  apparatus.  The  cans  stand  on  inverted 
perforated  pie  tins.  The  stirring  rod,  standing  at  the  end  of  the  boiler, 
can  be  made  by  any  tinsmith,  and  is  used  to  keep  the  milk  in  motion 
while  heating  and  again  while  cooling  if  the  air  of  the  room  is  pure  and 
free  from  dust,  to  hasten  the  operation. 


PASTEURIZING  MILK  FOR  SALE. 

The  conditions  to  which  milk  must  be  subjected  to  kill  the  bacteria 
which  it  contains  have  already  been  named.  A  description  of  all  the  vari- 
ous kinds  of  apparatus  in  use  in  economically  treating  large  quantities 
of  milk,  clearly  does  not  lie  within  the  scope  of  this  preliminary  bulletin. 
The  pasteurization  of  milk,  however,  is  no  new  thing  either  in  the  United 
States  or  in  Michigan.  The  interest  in  the  subject  has  been  revived  since 
the  discovery  of  the  transmissibility  of  diseases  through  milk.  Vari- 
ous types  of  apparatus  are  in  use  to  accomplish  the  (desired  end.  To  be 
economical  the  apparatus  must  be  simple  in  construction,  so  that  all 
parts  may  be  easily  reached  and  cleaned,  and  yet  so  arranged  that  the 
air  can  be  excluded  from  the  milk  during  the  process  of  pasteurization 
and  afterwards. 

At  Northville,  Michigan,  in  the  factory  of  the  Clover  Condensed  Milk 
Co.,  a  machine  has  been  in  successful  operation  for  several  years,  which 
makes  no  attempt  to  exclude  the  air.  On  the  contrary,  during  the  whole 
process  the  milk  is  uncovered  and  exposed.  The  machine  itself,  the  room 
in  which  it  is  placed,  the  persons  and  clothes  of  the  operators  and  the  utensils 
which  come  in  contact  with  the  milk  are  kept  most  scrupulously 
clean.  The  air  which  surrounds  the  milk  is  therefore  free  from  odor 
and  dust-laden  bacteria. 

Kg.  4  represents  a  section  of  this  apparatus.  It  is  built  on  the  plan 
originated  by  Dr.  De  Laval  and  described  in  the  valuable  work  on  "Pas- 
teurization and  Milk  Preservation,,,  written  and  published  by  J.  H.  Mon- 
rad,  Winnetka,  Illinois,  page  21.  The  machine,  which  is  fifteen  feet  tall, 
consists  of  56  saucer-shaped,  hollow  discs,  22  inches  in  diameter,  placed 
one  above  the  other.  These  discs  are  made  of  brass  and  so  arranged  that 
either  steam  or  ice  water  may  be  turned  jlnto  their  interiors. 

They  are  so  shaped  that  as  a  continuous  stream  of  milk  flows  upon  the 
upper  one  it  does  not,  when  overflowing,  drip  from  the  outer  edges,  but 
follows  the  bottom  surface  well  towards  the  center  and  reaches  the  disc 
below  near  the  middle.  When  in  operation,  therefore,  both  the  upper 
and  under  surfaces  of  all  the  discs  are  covered  with  a  coat  of  milk. 
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The  interiors  of  the  upper  eight  of  these  discs  are  connected  with  each 
other,  forming  the  first  set.  The  next  eight  form  the  second  set  and  in 
a  similar  manner  each  disc  forms  one  of  a  set  of  eight  connected  together. 
The  upper  eight  discs  are,  when  in  operation,  heated  by  steam  to  a  tem- 
perature of  155  to  158  degrees.  The  set  of  eight  discs  immediately  below  is 
cooled  by  ice  water  admitted  to  the  bottom  disc  and  flowing  out  of  the 
top  one.  The  next  eight  discs  are  heated  to  155  to  158  degrees  and  the  one 
still  below  that  is  cooled.  The  heated  and  cooled  sets  of  discs  thus  alter- 
nate from  the  top  to  bottom,  except  that  the  lower  set  of  cooling  discs 
contains  sixteen  instead  of  eight.  In  other  words  the  milk  that  flows 
over  the  machine  is  heated  three  times  to  155  degrees  or  over,  and  is  in 
each  case  immediately  cooled  to  about  60  degrees,  except,  since  the  bot- 
tom series  of  discs  consists  of  sixteen,  the  milk  is  at  last  cooled  to  50  or 
56  degrees  as  it  leaves  the  machine. 

Beneath  each  series  of  discs  to  which  steam  is  applied  there  is  inter- 
polated a  reservoir  for  holding  the  milk  a  little  longer  at  the  pasteuriz- 
ing temperature.  This  reservoir  is  made  of  tin  and  is  shaped  like  a  large 
milk  pan,  except  that  it  is  in  three  sections,  each  of  which  is  a  sector 
of  a  circle.  The  edges  of  the  disc  above  this  pan  are  made  vertical  so 
that  the  milk  falls  into  the  outer  part  of  the  pans.  The  milk  empties 
into  the  disc  below  over  the  inner  edges  of  the  pans,  which  are  just 
enough  lower  than  the  outer  borders  to  cause  a  slow  current  toward  the 
center. 

It  requires  but  a  minute  and  a  half  for  milk  to  run  over  the  eight  discs 
which  constitute  a  heating  set  and  thus  become  treated  to  155°.  The 
same  time  is  required  to  cool  it  to  60  or  below.  It  is  then  again 
almost  instantly  heated  and  again  suddenly  cooled.  This  is  repeated 
three  times.  It  is  upon  these  sudden  and  extreme  changes  of  temperature 
that  the  efficiency  of  the  machine  depends,  since  it  has  been  shown  that 
adult  germs  cannot  withstand  these  extreme  and  sudden  vicissitudes  of 
temperature.  By  adjusting  the  flow  of  milk  on  one  hand  and  of  steam 
and  ice  water  on  the  other,  the  temperatures  can  be  regulated  to  a  nicety. 

Prom  the  last  series  of  cooling  discs  the  milk  is  run  into  a  vat  from 
which  it  is  drawn  into  the  bottling  device  and  thence  into  the  bottles  in 
which  it  is  transported  to  the  city.  These  bottles  have  flat  tops  and  are 
provided  with  tin  covers  beneath  which,  when  the  bottle  is  filled,  a  paper 
cap  is  inserted.  The  covers  are  held  in  place  by  a  wire  arrangement 
which,  while  holding  the  cover  tightly  in  place  during  transportation  is 
easily  released  by  the  consumer.  • 

No  biological  examination  has  been  made  of  the  milk  treated  by  this 
apparatus  but  the  manager  of  the  enterprise  reports  that  the  keeping 
quality  of  the  milk  is  greatly  increased  and  the  product  is  giving  entire 
satisfaction  to  a  large  and  increasing  list- of  patrons  in  Detroit.  Samples 
of  the  milk  tested  at  the  College  had  neither  odor  nor  taste  of  cooking.  A 
history  of  these  samples  will  illustrate  the  keeping  qualities  of  pasteur- 
ized milk. 

The  bottles  brought  to  the  College  were  taken  from  the  refrigerator 
at  the  Northville  factory  about  two  o'clock  in  the  afternoon  of  the  day  on 
which  the  milk  was  pasteurized.  They  were  then  carried  for  two  hours  in 
the  hot  sun  to  a  railroad  station  and  from  there  to  the  College  in  the  pas- 
senger coach  of  a  railroad  train,  reaching  the  refrigerator  of  the  dairy 
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room  at  the  College  at  ten  p.  m.,  after  eight  hours  exposure  to  the  tropi- 
cal heat  of  a  summer  afternoon. 

One  bottle  was  opened  the  following  morning  and  found  perfectly 
sweet  with  an  acidity  much  less  than  found  in  samples  of  normal  milk 
fresh  from  the  cow  tested  at  the  same  time.  In  the  tests  of  milk  for  acid- 
ity a  tenth  normal  solution  of  caustic  soda  is  used.  Fifty  cubic  centi- 
meters of  milk  are  measured  into  a  beaker  and  a  few  drops  of  phenol* 
phthalein  added.  The  peculiarity  of  this  substance  is  that  it  is  colorless 
as  long  as  the  liquid  in  which  it  is  in  solution  is  acid  but  turns  a  vivid 
pink  as  soon  as  it  becomes  alkaline.  The  decinormal  solution  of  the 
caustic  soda  is  poured  into  a  burette  from  which  it  can  be  slowly  drawn 
and  the  quantity  used  accurately  measured.  The  amount  of  the  solu- 
tion required  to  neutralize  the  fifty  cubic  centimeters  of  milk  measures 
the  sourness  or  acidity  of  the  sample. 

Using  this  test,  it  was  found  that  the  fifty  c.c  of  milk  from  the  bottle 
opened  the  morning  after  its  arrival  at  the  College  required  but  10.2  cc 
of  the  decinormal  alkaline  solution  to  neutralize  it,  while  a  sample  of 
normal  milk  fresh  from  the  cow  required  in  a  parallel  test,  14  cc 

The  second  morning  thereafter  (the  third  morning  after  pasteuriza- 
tion) the  milk  in  this  bottle  tested  in  the  same  way,  required  but  11.2  cc 
of  the  alkaline  solution  to  neutralize  the  fifty  cc.  of  milk.  Again,  on  the 
following  morning,  the  fourth  from  the  factory,  the  milk  was  still  sweet, 
though  requiring  14.6  cc.  of  the  alkaline  solution  when  tested  in  the 
usual  way.  It.  had,  however,  "an  old  taste."  The  milk  was  kept  in  a 
refrigerator  between  these  tests. 

A  second  bottle  brought  from  the  factory  in  the  same  way  and  exposed 
to  the  summer  heat  for  the  same  length  of  time  as  the  first,  was  left  in 
the  refrigerator  unopened  until  the  morning  of  the  fourth  day  after  its 
delivery  at  the  Experiment  Station.  It  was  found  sweet  and  whole- 
some and  free  from  objectionable  odor  or  taste  either  of  cooking  or 
decay.  It  then  required  but  11.9  cc.  of  the  alkaline  solution  for  neutrali- 
zation. The  morning  following,  the  fifth  from  the  factory,  it  was  still 
sweet  though  evidently  on  the  point  of  turning  as  it  required  15.6  cc  of 
the  decinormal  alkaline  solution  to  neutralize  the  acidity  of  the  fifty  cc 
of  milk. 

These  results  are  important  as  they  show  that  the  keeping  quality  of 
the  milk  had  been  very  greatly  increased  by  the  pasteurization. 

From  a  theoretical  standpoint  this  apparatus  is  seriously  defective  in 
two  points. 

In  the  first  place  the  milk  is  exposed  to  the  air  during  the  operation 
and  thereafter  until  it  is  placed  in  the  bottles.  This  difficulty  is  in  part, 
if  not  wholly  obviated,  however,  by  making  the  machine  the  center  of  a 
small  room  which  is  kept  scrupulously  clean  from  dust.  The  operators, 
who  must  of  necessity  be  continually  passing  in  and  out  of  the  room  to 
test  the  temperatures  of  the  milk  at  the  different  points,  are  also  clothed 
in  clean  and  well  ironed  clothes  so  that  no  dust  bearing  bacteria  fall 
from  their  persons.  After  cooling  for  the  last  time,  the  milk  should  be 
protected  from  exposure  to  outside  air. 

In  the  second  place  the  milk  is  not  kept  at  a  pasteurizing  temperature 
continuously  for  any  considerable  time.  Practically  the  experience  of 
this  company  and  our  examination  of  the  products  of  their  factory  seem 
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to  show  that  the  net  result  of  the  treatment  which  the  milk  receives  is 
satisfactory  as  far  as  the  destruction  of  the  lactic  and  putrefactive  germs 
are  concerned.  We  have  made  no  examination  of  the  milk  for  germs  of 
disease.  If  care  is  used  in  the  selection  of  the  herds  which  supply  the 
raw  milk  the  danger  from  this  source  may  be  reduced  to  a  minimum. 


Fig. -5. 


At  the  "Fair  Oaks  Farm"  of  E.  O.  Grosvenor  at  Monroe,  Mich.,  an 
entirely  different  form  of  apparatus  is  used  to  pasteurize  milk 
for  the  trade  of  the  firm,  Grosvenor  &  Mugg,  in  the  city  of  Detroit.  The 
aceompaiying  cuts,  Figs.  5  and  6,  show  its  general  features  and  most  of 
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the  essential  parts.  The  two  vats  instead  of  being  placed  side  by  side, 
however,  as  shown  in  the  cats,  are  separated  and  placed  one  above  the 
other  and  several  feet  apart.  The  milk  is  heated  in  the  upper  vat  and 
drawn  thence  through  a  sterilized  tube  into  the  lower  vat  where  it  is 
cooled.  The  vats  are  porcelain  lined.  -With  these  modifications  the 
following  description  in  the  language  of  the  inventor  himself  (Wiscon- 
sin Bulletin  44,  pp.  27  to  30  inclusive),  will  apply  to  the  apparatus  on 
the  "Fair  Oaks  Farm 

"Where  the  output  required  exceeds  many  hundred  pounds  of  material 
daily  it  is  better  to  have  the  heater  separate  from  the  cooler  so  that  both 
processes  can  go  on  simultaneously. 


COMBINED  PASTEURIZER  AND  COOLER. 

This  apparatus  consists  of  two  chambers;  the  inner,  a  milk  reservoir, 
the  outer  a  water  jacket  that  encloses  the  milk  chamber  except  on  top. 
This  inner  chamber  is  a  narrow,  deep  tin  vat  that  is  supported  on  both 
sides  by  a  heavy  wood  strip  which  is  fastened  to  the  top  of  the  tin  reser- 
voir and  rests  on  the  ends  of  the  outer  enveloping  vat  which  is  made  of 
wood  and  unlined.  This  outer  vat  is  about  six  inches  larger  than  the 
inner  one,  thus  affording  an  opportunity  for  a  free  circulation  of  water 
on  all  sides  of  the  milk  chamber  except  the  top. 

A  steam  pipe  is  introduced  into  the  bottom  of  the  water  jacket  and  in 
this  way,  by  having  both  steam  and  water  connections,  hot  or  cold  water 
may  be  thrown  into  the  outside  vat.  The  pipes  in  the  bottom  are 
arranged  so  as  to  distribute  the  steam  as  much  as  possible.  The  milk 
chamber  is  covered  by  a  simple  tin  cover  having  a  single  small  perfora- 
tion at  one  end  that  admits  a  thermometer.  The  water  chamber  has  two 
wood  covers  on  either  side  of  the  milk  vat  that  prevents  radiation  to  a 
considerable  degree.  Cold  water  is  introduced  into  the  vat  through  the 
steam  pipe;  it  may  be  withdrawn  through  this  or  by  means  of  an  ordi- 
nary gate  at  one  end  of  the  vat. 

In  order  to  draw  off  the  milk  at  will  and  still  not  expose  it  directly  to 
the  air,  there  is  a  brass  outlet  tube  that  is  connected  with  the  bottom  of 
the  milk  chamber  at  one  end  and  which  passes  though  and  projects  some 
inches  beyond  the  wooden  wall  of  the  outside  vat.  It  is  impossible  to 
use  an  ordinary  stop  cock  and  have  it  attached  to  the  outside  free  end  of 
the  outlet  tube,  because  this  would  allow  the  milk  to  flow  into  the  outlet 
tube  to  a  point  where  the  stop  cock  was  placed.  As  ordinarily  attached, 
this  cut  off  would  be  several  inches  from  the  wooden  end  of  the  vat  and 
the  milk  held  in  this  space  would  consequently  not  be  heated  to  the 
proper  pasteurizing  point. 

It  may  be  considered  sufficient  to  withdraw  a  small  quantity  of  milk 
at  first  and  reject  this,  but  this  does  not  entirely  remove  the  objection- 
able feature.  There  will  remain  even  with  this  precaution  a  certain 
amount  of  bacterial  life  that  will  adhere  to  the  walls  of  the  outlet  tube 
and  will  be  washed  off  into  the  milk  as  the  pasteurized  fluid  is  with- 
drawn. Then,  too,  the  outlet  tube  must  be  of  a  straight  cylindrical  bore 
so  that  a  brush  or  some  other  cleansing  arrangement  can  be  introduced 
and  pushed  through  from  end  to  end.  This  cannot  be  done  if  an  ordinary 
form  of  cock  is  inserted  in  the  tube. 

Digitized  by  Google 


FARM  DEPARTMENT. 


41 


To  overcome  this  difficulty  we  devised,  with  the  co-operation  of  Pro- 
fessor 0.  I.  King,  of  the  Mechanical  department  of  the  University,  a 
peculiar  kind  of  stop  cock  that  is  placed  in  the  outlet  tube  just  inside  the 
outer  wall  of  the  water  chamber.  This  stop  cock  is  arranged  in  such  a  way 
that  when  it  is  opened  the  orifice  is  equal  to  the  inner  diameter  of  the 
outlet  tube.  To  the  upper  side  of  the  cock  is  attached  a  long  iron  rod 
that  reaches  to  the  top  of  the  vat  and  on  the  end  of  this,  a  lever  is 
attached  so  that  the  stop  cock  can  be  easily  operated  from  above.  This 
arrangement  enables  the  milk  supply  to  be  shut  off  at  a  point  where  the 
temperature  can  be  controlled  at  will,  and  still  it  admits  of  perfect  clean- 
ing in  all  parts  that  come  in  actual  contact  with  the  milk. 

In  order  to  heat  the  milk  quickly  and  uniformly,  it  is  necessary  to  agi- 
tate the  fluid  in  the  inner  chamber  and  in  this  way  bring  every  particle 
in  contact  with  the  heating  surface.  If  the  water  and  the  milk  are  both 
stirred,  the  heating  or  the  cooling  process  can  be  very  materially  short- 
ened, and  in  introducing  a  stirring  apparatus,  it  is  quite  easy  to  adjust 
it  so  that  both  fluids  can  be  kept  in  motion. 

Not  only  does  the  agitation  of  the  liquid  permit  of  a  more  rapid  eleva- 
tion or  diminution  in  temperature,  but  there  is  also  less  danger  of  over- 
heating any  part  of  the  milk,  and  so  causing  the  proteids  to  adhere  to 
the  walls  of  the  vat.  This  movement  of  the  milk  in  the  inner  chamber 
can  be  effected  by  a  simple  stirring  device  shaped  something  like  a  hoe 
and  introduced  under  the  cover  at  one  end.  One  difficulty,  however,  is 
found  in  using  such  a  contrivance,  and  that  is  the  rubbing  off  of  the  tin 
plate  on  the  bottom  of  the  vat  where  the  stirrer  is  brought  in  contact 
with  it.  This  defect  can  be  obviated  in  part  by  using  a  wooden  imple- 
ment instead  of  a  metal  one. 

A  much  better  device  that  can  be  used  by  hand  or  driven  by  machin- 
ery when  desired,  is  the  following  one:  To  one  of  the  machines  is  attached 
a  frame  that  supports  a  movable  eccentric  gearing.  The  motive  power 
is  supplied  by  the  revolution  of  an  axle,  and  the  arrangement  of  the 
eccentric  is  such  that  it  permits  a  forward  and  back  movement  of  the 
whole  stirring  machinery. 

Into  this  frame  is  fastened  three  rods  that  run  the  whole  length  of  the 
vat.  The  middle  rod  goes  through  the  upper  part  of  the  milk  chamber 
and  to  it  are  attached  four  wooden  paddles  that  are  nearly  as  long  as  the 
vat  is  deep.  The  lower  half  of  two  of  these  stirring  paddles  are  made  solid 
so  as  to  cause  an  eddy  in  the  milk  or  cream  when  it  is  stirred.  In  this  way 
the  cream  is  kept  from  rising  to  the  top.  The  middle  rod  at  least  should 
be  made  of  brass,  as  iron  or  steel  rusts  easily  when  exposed  to  the  action 
of  the  steam  in  the  milk  chamber.  It  can  be  detached  from  the  move- 
able frame  by  means  of  a  pin,  and  in  like  manner  the  four  paddles  may 
each  be  removed  at  will.  The  outer  rods  pass  over  the  water  chamber  on 
either  side,  and  to  each  of  these  is  firmly  attached  a  wooden  frame  that 
is  almost  in  contact  with  the  outside  of  the  milk  vat.  The  frame  that 
carries  this  series  of  rods  with  their  stirring  appendages  is  geared  so  that 
it  slides  back  and  forth  for  a  distance  of  about  eight  inches,  and  by  means 
of  this  the  milk  and  water  are  kept  in  a  state  of  constant  motion.  The 
continued  renewal  of  the  particles  of  milk  and  water  that  are  brought  in 
contact  with  the  opposite  surfaces  of  the  metal  wall  of  the  milk  chamber 
makes  a  rapid  heating  or  cooling  possible.   Indeed,  some  sort  of  device 
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like  this  is  necessary  where  the  attempt  is  made  to  heat  any  considerable 
volume  of  milk. 

The  best  results  are  secured  if  the  water  or  steam  is  introduced 
through  a  perforated  pipe  that  is  arranged  in  such  a  way  as  to  force  the 
current  along  the  side  of  the  milk  chamber  instead  of  being  diffused 
throughout  the  whole  mass  of  water. 

To  aid  in  this  a  piece  of  galvanized  sheet  iron  can  be  inserted  in  each 
water  compartment.  By  means  of  this  false  partition  the  hot  water  is 
thrown  upward  along  the  milk  vat,  thus  bringing  it  into  direct  contact 
with  the  surface  cooled  by  the  milk.  This  partition  can  be  quickly 
removed  when  ice  is  added  to  assist  in  the  cooling  process.  The  agita- 
tors can  be  run  by  belt  power  or  the  axle  may  be  revolved  by  means  of  a 
hand  crank.  But  very  little  power  is  actually  required  to  move  the  stir 
ring  machinery  and  the  rate  of  agitation  need  not  be  more  than  twenty 
revolutions  per  minute. 

The  necessity  of  an  automatic  agitator  may  be  questioned,  but  if  the 
material  is  kept  in  constant  motion,  the  length  of  time  necessary  to  raise 
and  lower  the  temperature  properly  will  be  much  curtailed.  Where  milk 
is  being  heated  no  danger  need  be  apprehended  from  stirring  so  that  the 
employment  of  a  mechanical  device  will  release  the  time  of  the  operator 
for  other  services. 

Where  cream  is  heated,  there  is,  of  course,  danger  of  churning  the 
material  when  the  temperature  falls  to  a  point  favorable  for  this  process. 
The  automatic  device  can  be  used  continuously  in  the  heating  process, 
but  if  the  cream  is  cooled  in  this  same  vat  the  stirring  rod  in  the  milk 
chamber  should  be  disconnected  when  the  temperature  of  the  cream  falls 
to  the  neighborhood  of  70°  F.  This  will  prevent  any  churning  and  the 
movement  of  the  outside  water  will  materially  hasten  the  fall  in  tempera- 
ture. With  the  exception  of  the  brass  stop  cock  in  the  outlet  tube,  a  vat 
of  this  character  can  be  constructed  by  any  good  tinner  and  wood  worker, 
and  thus  obviate  the  necessity  of  high  priced  patented  apparatus. 


PASTEURIZER  OB  HEATER. 

The  same  principle  can  be  applied  in  the  construction  of  a  vat  that  is 
designed  especially  for  heating  purposes.  A  few  details  should,  how- 
ever, be  varied.  The  capacity  of  the  outside  water  chamber  can  be  mate- 
rially diminished  in  a  machine  used  exclusively  as  a  heater.  By  dimin- 
ishing the  capacity  of  this  reservoir  considerable  time  and  steam  can  be 
saved  as  it  is  not  necessary  to  have  a  very  thick  layer  of  water  to  act  as  a 
cushion  between  the  steam  and  milk. 

Where  it  is  desired  to  increase  the  capacity  of  the  machine  without 
unduly  increasing  the  size  of  the  apparatus,  the  milk  vat  may  be  made  in 
two  or  more  sections  placed  side  by  side  as  in  Figures  5  and  6. 

This  will  materially  increase  the  superficial  area  of  milk  that  is 
exposed  to  the  heated  water  with  the  least  possible  increase  in  the  size 
of  the  wooden  vat.  The  agitation  of  the  milk  in  these  separate  chambers 
may  be  done  quite  as  easily  as  in  a  single  vat. 
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COOLER. 


Where  moderate  quantities  of  material,  say  from  500  to  1,000  pound* 
daily,  are  being  handled,  the  cooling  of  the  product  can  be  done  in  the 
same  vat  in  which  the  heating  is  carried  on. 

If  larger  quantities  are  pasteurized  as  is  often  the  case  where  milk  is 
handled,  it  is  impractical  to  use  a  single  vat  as  a  heater  and  cooler.  The 
alternate  withdrawal  of  hot  water  and  refilling  with  cold  water  for  cool- 
ing and  then  the  reheating  of  an  equal  amount  for  the  next  operation 
consumes  too  much  time  and  is  also  expensive  as  to  the  amount  of  heat 
required  for  the  process." 

At  the  establishment  of  Mr.  Grosvenor,  where  this  apparatus  is  in  use, 
an  hour  is  required  to  heat  75  gallons  of  milk  in  the  vat  to  150°.  It  is 
kept  at  this  temperature  for  30  minutes  when  it  is  run  into  the  vat  below 
through  a  sterilized  pipe  where  it  takes  from  25  to  80  minutes  to  cool  it 
to  50°  or  below.  In  cooling  the  milk,  water  is  used  until  the  temperature 
falls  to  85°,  when  pounded  ice  completes  the  cooling.  Through  another 
sterilized  pipe  the  milk  is  drawn  into  a  covered  bottle  filler  from  which 
the  common  sense  bottles  used  in  transporting  the  milk  to  the  city  are 


These  bottles  have  flat  tops  into  which  pasteboard  covers  are  fastened 
by  paraffin. 

The  bottles  of  milk  are  shipped  to  the  city  on  the  day  when  pasteurized 
and  sold  the  following  morning.  On  the  return  of  the  bottles  they  are 
washed  and  rinsed  very  thoroughly  and  finally  steamed  for  two  or  three 
hours  in  a  metal  lined  room  built  for  the  purpose.  N 

Other  forms  of  apparatus  are  in  use  in  the  State,  but  enough  has  been 
written  to  give  the  reader  a  general  understanding  of  the  methods  and 
apparatus  used  in  pasteurizing  milk  on  a  commercial  scale. 

It  must  be  remembered  that  pasteurized  milk  will  spoil  and  sour  just 
as  raw  milk  does.  That  process  is  simply  delayed  and  the  period  during 
which  the  milk  is  good  for  food,  lengthened.  It  must  therefore  be  kept 
in  perfectly  clean  germ-free  vessels;  the  air  must  be  excluded  by  keeping 
the  bottles  covered,  after  they  are  opened  for  use,  with  an  inverted  glass 
if  nothing  better  is  at  hand,  and  finally  the  milk  must  be  kept  as  cool  a» 
possible. 


filled. 


Michigan  Agricultural  College, 
June  1, 1896. 
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INSPECTION  OF  COMMERCIAL  FERTILIZERS. 


The  law  providing  for  the  inspection  and  regulating  the  sale  of  commer- 
cial fertilizers  was  passed  by  the  Michigan  legislature  in  1885,  but  did 
not  "take  effect"  till  ninety  days  after  the  final  adjournment  of  that 
body.  The  law  has  thus  been  in  operation  for  ten  years.  A  retrospect  of 
the  workings  of  the  law  may  not  be  out  of  place  at  this  time. 

One  influence  that  assisted  in  the  passage  of  the  law  was  the  demand 
of  honest  and  reliable  manufacturers  for  such  a  law  to  prevent  the  com- 
petition of  unscrupulous  dealers  who  offered  for  sale  materials  having 
very  little  value  as  fertilizers,  in  regard  to  which  the  farmer  had  no 
ready  means  of  determining  which  was  valuable  and  which  valueless. 
Thus  one  manufacturer  offered  a  mixture  of  soap-boilers'  waste  and 
leached  ashes  as  a  high  grade  superphosphate;  another  party  shipped  in 
from  Ohio  marl  and  offered  it  for  sale  as  Buckeye  phosphate.  The 
college  authorities  were  also  desirous  to  screen  the  public  from  fraud. 
Our  legislators  readily  saw  the  need  of  such  a  law  when  they  found 
neighboring  states  requiring  thorough  inspection  and  regulation  of 'sale, 
thus  making  our  state  a  dumping  ground  for  worthless  fertilizers  from 
other  states. 

The  effect  of  the  law  has  been  to  exclude  worthless  fertilizers  from 
our  state,  or  make  their  sale  here  very  short-lived.  Thus  one  party  in  a 
neighboring  state  shipped  in  nearly  a  thousand  tons  of  ground  furnace 
si  ag,  mixed  with  a  little  salt,  which  they  offered  for  sale  at  $20  a  ton,  and 
advertised  the  mixture  in  extravagant  terms  as  a  valuable  fertilizer. 
When  this  wonderful  compound,  "Every  pound  made  up  of  plant  food," 
was  Analyzed  and  the  farmers  were  informed  that  its  real  value  as 
manure  was  only  a  few  cents,  they  concluded  not  to  pay  the  retail  price 
of  |22  n  ton,  and  the  sale  suddenly  stopped.  The  party  came  to  Lansing 
breathing  out  threatenings  of  prosecution  for  damages  in  the  sum  of 
$50,000  unless  the  chemist  would  retract  his  statement  in  regard  to  the 
small  value  of  this  fertilizer.  The  bluff  did  not  work  and  the  threatened 
"suit  in  the  United  States  court  for  exemplary  damages  in  the  sum  of 
$50,000"  has  been  postponed.  It  is  pleasant  to  state  that  few  such  cases 
have  come  up. 

Under  the  operation  of  this  law  there  have  been  gathered  in  the  open 
market  and  analyzed  in  ten  years  four  hundred  and  ninety  (490)  samples 
of  commercial  fertilizers,  from  one  hundred  and  forty-seven  (147)  manu- 
factories. Of  these  total  numbers,  however,  many  are  duplicated  from 
year  to  year  both  as  to  specimens  and  manufactories.    For  example,  a 
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firm  sends  into  our  market  seven  kinds  of  fertilizers  every  year,  and  these 
seven  kinds  and  the  firm  are  counted  year  by  year  in  making  up  the  list 
The  first  year  under  this  law  we  had  fifteen  (15)  kinds  of  fertilizers 
from  six  (6)  manufacturers;  this  year,  sixty-four  (64)  from  sixteen  (16) 
manufacturers.  The  larger  part  of  the  fertilizers  came  from  Buffalo, 
Detroit,  Chicago  and  Cleveland,  in  the  order  named. 

WHAT  FERTILIZERS  SHALL  BE  INSPECTED? 


This  question  is  sometimes  raised  by  dealers  in  fertilizers  who  claim 
that  they  sell  for  parties  out  of  the  state,  who  have  neglected  to  take 
out  a  license  which  wrould  cover  all  the  retailers  of  the  fertilizer  in  the 
state,  that  their  sales  are  too  small  to  justfy  the  expense  for  a  license. 
The  state  law  does  not  directly  reach  the  manufacturers  in  other  states 
and  cs»n  only  apply  to  parties  in  this  state.  If  the  manufacturer  and 
wholesale  dealer  will.not  protect  his  customers  in  this  state,  they  would 
do  well  to  choose  wholesale  dealers  who  will  look  to  the  interests  of  their 
retail  dealers.  In  any  event  it  is  necessary  to  protect  the  dealers  who 
fully  comply  with  the  law,  and  this  can  only  be  done  by  impartially 
enforcing  the  law  on  all  dealers. 

Another  party  claims  that  his  sales  are  too  small  to  pay  for  a  license; 
that  he  is  attempting  to  establish  a  trade,  and  when  the  trade  is  estab- 
lished on  a  paying  basis,  the  license  will  be  taken. 

In  some  states  the  license  fee  is  based  upon  the  number  of  tons  of  fer- 
tilizer sold  during  the  year,  but  our  law  makes  the  license  for  the 
year  the  same  whatever  the  amount  sold.  The  lawT  is  explicit,  requir- 
ing every  fertilizer  sold  or  offered  for  s&le,  the  retail  price  of  which 
exceeds  $10  a  ton,  to  be  inspected  and  licensed  before  the  sale  is  legal. 

Another  party  claims  that  certain  materials  are  chemical  substances 
and  are  hold  for  other  purposes  than  as  fertilizers;  such  as  nitrate  of 
soda  and  muriate  of  potash.  To  exempt  a  material  from  the  control  of 
this  law  wrould  throw  out  the  phosphates,  nitrates,  the  salts  of  ammonia, 
etc.,  because  they  are  chemical  substances  and  may  be  used  for  other  pur- 
poses. But  if  any  substance  is  offered  for  sale  as  a  fertilizer,  it  plainly 
comes  under  the  provisions  of  this  law.  It  is  just  as  important  for  the 
farmer  to  know  how  much  potash  is  present  in  a  Stassfurth  salt,  or  the 
quantity  of  available  nitrogen  in  nitrates  and  ammonia  salts,  as  to  be 
told  how  much  of  these  materials  is  contained  in  mixed  fertilizers.  The 
farmer  needs  to  know  the  quantity  of  useful  materials  present  in  the 
costly  fertilizers  offered  for  sale,  whether  in  separate  salts  or  in  a  mix- 
ture of  materials,  because  the  salts  may  vary  in  purity  as  well  as  com- 
pounds. It  is  plain  that  every  material  offered  for  sale  as  a  fertilizer 
should  be  inspected  and  licensed  if  the  price  exceeds  ?10  a  ton.  The  State 
Board  of  Agriculture  has  no  power  to  modify  or  change  the  law,  but  it 
is  its  duty  to  enforce  the  law  in  such  way  as  to  protect  both  the  farmer 
and  the  honest  manufacturer. 

If  these  foreign  manufacturers  are  unwilling  to  place  their  goods  in 
the  open  light  of  day  by  showing  their  real  composition  and  thus  come 
in  fair  competition  with  reputable  dealers,  it  would  be  prudent  for  deal- 
ers to  refuse  to  handle  their  goods,  and  thus  save  themselves  from  the 
severe  penalfy  for  selling  unlicensed  fertilizers.  It  would  be  wise  for 
farmers  to  refuse  to  buy  fertilizers  whose  composition  they  do  not  know. 
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and  of  whose  intrinsic  value  they  have  no  assurance.  It  would  be  wrell 
to  leave  such  fertilizers  severely  alone.  It  is  the  manifest  duty  of  the 
Board  of  Agriculture  to  enforce  the  law  against  the  dealers  in  unlicensed 
fertilizers.  When  such  dealer  has  paid  a  fine  of  $100  for  the  sale  of  an 
unlicensed  fertilizer,  he  will  conclude  that  there  may  be  more  profit  in 
dealing  in  legitimate  goods. 

MANUFACTURERS  SHOULD  PROTECT  THEIR  RETAIL  DEALERS. 

By  the  proviso  to  section  3  of  the  law  a  dealer  in  this  State  is  not 
required  to  take  out  a  license  for  the  sale  of  any  fertilizer  if  the  manu- 
facturer has  taken  out  a  license  for  such  fertilizer.  In  this  way  the  man- 
ufacturer can  protect  all  his  agents  in  this  State  by  payment  of  a  single 
fee.  Otherwise  each  dealer  must  take  out  a  license.  The  object  of  the 
law  is  not  merely  to  collect  a  revenue,  but  to  secure  the  analysis  and  cer- 
tification of  every  fertilizer  sold  in  the  State.  If,  then,  any  manufac- 
turer neglects  or  refuses  to  take  out  a  license  for  his  goods,  it  would  be 
a  matter  of  prudence  for  all  dealers  to  refuse  his  goods,  and  sell  only  the 
fertilizers  of  such  manufacturers  as  will  protect  their  agents  in  the 
State.  If  outside  manufacturers  neglect  their  State  agents,  then  the  law 
exacts  the  fee  for  license  from  each  dealer  in  the  Staxe. 

OBJECT  OF  INSPECTION  OF  COMMERCIAL  FERTILIZERS. 

The  law  does  not  prescribe  any  standard  for  the  composition  of  a  com- 
mercial fertilizer,  the  manufacturer  being  free  to  make  his  own  standard, 
the  law  simply  requiring  that  the  fertilizers  offered  for  sale  shall  be  up 
to  the  standard  set  up  by  the  manufacturer.  The  iicense  to  sell  does  not 
certify  to  the  value  of  the  fertilizer,  but  simply  states  that  the  manufac- 
turer or  dealer  offers  for  sale  a  fertilizer  for  which  a  certain  content  of 
nitrogen,  potash  and  phosphoric  acid  is  claimed,  and  that  samples  of  such 
fertilizers  have  been  deposited  wTith  the  secretary  of  the  college  with 
affidavit  regarding  the  composition.  Analysis  is  then  made  of  each  of 
these  fertilizers,  gathered  in  the  open  market  as  far  as  possible,  and  the 
results  of  such  analysis  published  in  bulletin.  The  claimed  composition 
and  found  composition  are  arranged  in  parallel  lines,  so  that  the  real 
composition  can  be  compared  at  a  glance  with  the  composition  claimed 
for  it  by  the  manufacturer.  In  this  way  the  buyer  can  see  at  once  by 
this  bulletin  whether  the  fertilizer  is  as  good  as  the  claims  made  for  it. 

ESTIMATION  OF  VALUES. 

Severe  criticism  has  been  made  of  the  effort  to  fix  an  estimate  of  money 
value  of  the  leading  materials  that  make  up  a  mixed  fertilizer,  the  value 
per  pound  of  available  nitrogen,  phosphoric  acid  and  potash.  A  word  of 
explanation  may  not  be  out  of  place.  It  is  manifestly  impossible  to  fix 
prices  upon  these  material's  that  would  everywhere  be  just  and  proper, 
because  they  are  not  equally  distributed  and  of  uniform  cost  in  all 
places. 

The  attempt  has  been  made  to  fix  a  scale  of  prices  in  the  Eastern 
States  by  finding  the  price  of  leading  materials — bones,  mineral  phos- 
phates, ammonia^and  potash — in  such  markets  as  New  York  and  Phila- 
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delphia,  and  from  such  data  to  determine  the  average  cost  of  the  nitro- 
gen, phosphoric  acid  and  absolute  potash  they  contain.  In  this  way 
some  approximate  idea  is  formed  of  the  commercial  value  of  these  mate- 
rials. This,  however,  is  not  to  be  taken  as  expressing  the  agricultural 
value,  or  what  cash  profit  the  farmer  will  secure  from  their  use. 

WHAT  TO  LEARN  FROM  THE  TABLE  OF  ANALYSIS. 

As  previously  stated  the  three  most  valuable  materials  in  commercial 
fertilizers  are  potash,  phosphoric  acid  and  available  nitrogen.  Each  of 
these  has  a  commercial  value  which  may  be  stated  in  dollars  and  cents. 
Only  these  three  substances  are  considered  in  the  inspection  of  commer- 
cial fertilizers  because  the  other  materials  are  of  too  little  value  to  be 
purchased  at  high  prices.  By  placing  before  the  farmer  the  composition 
as  claimed  by  the  manufacturer  and  the  composition  of  the  material  as 
found  in  the  market,  he  can  find  whether  the  goods  are  up  to  standard  and 
can  also  form  an  estimate  of  the  market  value  of  the  goods.  If  the  analy- 
sis shows  more  of  a  given  substance  than  is  claimed,  the  goods  are  bet- 
ter than  claimed ;  but  if  much  less  is  found  on  analysis  than  is  claimed, 
then  the  goods  are  proportionately  of  less  value  to  the  farmer. 

The  market  value  of  these  materials  varies  somewhat  from  year  to 
year.  The  value  of  nitrogen  estimated  as  ammonia  is  now  16  cents  a 
pound;  of  available  phosphoric  acid,  8  cents  a  pound;  of  insoluble  phos- 
phoric acid,  2  1-2  cents  a  pound;  and  potash  is  worth  6  cents  a  pound. 

Since  there  are  20  times  100  pounds  in  a  ton,  if  we  multiply  the  value 
of  one  pound  by  20  we  find  the  value  of  one  per  cent  of  any  material  in  a 
ton.  We  may  thus  construct  a  table  for  estimating  the  value  of  any 
materials  found  in  the  results  of  analysis.  One  per  cent  means  20 
pounds  in  a  ton,  and  if  the  material  is  worth  8  cents  a  pound,  then  each 
per  cent  equals  $1.60  for  a  ton. 

Multiply  the  per  cent  of  available  P9  06  by  %\  60 

insoluble  P,  Ot  by   50 

"  "      ammonia  by     3  20 

"      potash  by..    1  20 

The  sum  of  these  products  will  give  the  market  value  of  the  fertilizer. 

As  this  bulletin  may  fall  into  the  hands  of  some  who  have  never  seen 
the  law  concerning  the  inspection  of  commercial  fertilizers,  the  act  is 
printed  in  full. 

[Session  Laws  of  1886,  No.  26.] 

AN  ACT  to  provide  for  the  inspection  of  commercial  fertilizers  and  to  regulate  the 

sale  thereof. 

Section  1.  The  People  of  the  State  of  Michigan  enact,  That  any  person  or  persons 
who  shall  sell  or  offer  for  sale  in  this  State  any  commercial  fertilizer,  the  retail  price 
of  which  exceeds  ten  dollars  per  ton,  shall  affix  on  the  outside  of  every  package  con- 
taining such  fertilizer  a  plainly  printed  certificate,  stating  the  number  of  net  pounds 
therein;  the  name  or  trade  mark  under  which  such  article  is  sold;  the  name  of  the 
manufacturer,  the  place  of  manufacture,  and  a  chemical  analysis,  stating  the  per- 
centage of  nitrogen  in  an  available  form;  of  potash  soluble  in  water,  and  of  phos- 
phoric acid  in  available  form  (soluble  or  reverted)  and  the  insoluble  phosphoric 
acid. 
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Sec.  2.  Before  any  commercial  fertilizer  Is  sold  or  offered  for  sale,  the  manufac- 
turer, Importer,  or  party  whp  causes  It  to  be  sold  or  offered  for  sale  within  this  State, 
shall  file  with  the  secretary  of  the  State  Board  of  Agriculture  a  certified  copy  of  the 
analysis  and  certificate  referred  to  in  section  one,  and  shall  also  deposit  with  said 
secretary  a  sealed  glass  jar  containing  not  less  than  two  pounds  of  such  fertilizer, 
with  an  affidavit  that  it  is  a  fair  sample  of  the  article  thus  to  be  sold  or  offered  for 
sale. 

Sec.  3.  The  manufacturer,  importer  or  agent  of  any  commercial  fertilizer,  the 
retail  price  of  which  exceeds  ten  dollars  per  ton  as  aforesaid,  shall  pay  annually  to 
the  secretary 'of  the  State  Board  of  Agriculture,  on  or  before  the  first  day  of  May,  a 
license  fee  of  twenty  dollars  for  each  and  every  brand  of  fertilizer  he  offers  for  sale 
In  this  State:  Provided,  That  whenever  tte  manufacturer  or  importer  shall  have 
paid  this  license  fee  his  agents  shall  not  be  required  to  do  so. 

Sec  4.  All  such  analysis  of  commercial  fertilizers  required  by  this  act  shall  be 
made  under  the  direction  of  the  State  Board  of  Agriculture  and  paid  for  out  of  the 
funds  arising  from  the  license  fees  provided  for  in  section  three.  At  least  one  analy- 
sis of  each  fertilizer  shall  be  made  annually. 

Sec  5.  The  secretary  of  the  State  Board  of  Agriculture  shall  publish  in  his  annual 
report  a  correct  statement  of  all  analysis  made  and  certificates  filed  in  his  office, 
together  with  a  statement  of  all  moneys  received  for  license  fees,  and  expended  for 
analysis.  Any  surplus  from  license  fees  remaining  on  hand  at  the  close  of  the  fiscal 
year  shall  be  placed  to  the  credit  of  the  experimental  fund  of  said  board. 

Sec.  6.  Any  person  or  persons  who  shall  sell  or  offer  for  sale  any  commercial  fer- 
tilizer in  this  State  without  first  complying  with  the  provisions  of  sections  one,  two, 
and  three  of  this  act,  or  who  shall  attach  or  cause  to  be  attached  to  any  such  pack- 
age or  fertilizer  an  analysis  stating  that  it  contains  a  larger  percentage  of  any  one  or 
more  of  the  constituents  or  ingredients  named  in  section  one  of  this  act  than  it  really 
does  contain  shall,  upon  conviction  thereof,  be  fined  not  less  than  one  hundred  dol- 
lars for  the  first  offense,  and  not  less  than  three  hundred  dollars  for  every  subsequent 
offense,  and  the  offender  shall  also  be  liable  for  damages  sustained  by  the  purchaser 
of  such  fertilizer  on  account  of  such  misrepresentation. 

Sec.  7.  The  State  Board  of  Agriculture  by  any  duly  authorized  agent  is  hereby 
authorized  to  select  from  any  package  of  commercial  fertilizer  exposed  for  sale  in 
this  State,  a  quantity,  not  exceeding  two  pounds,  for  a  sample,  such  sample  to  be  used 
for  the  purposes  of  an  official  analysis  and  for  comparison  with  the  certificate  filed 
with  the  secretary  of  the  State  Board  of  Agriculture  and  with  the  certificate  affixed  to 
the  package  on  sale. 

Sec  8.   All  suits  for  the  recovery  of  fines  under  the  provisions  of  this  act  shall  be 
brought  under  the  direction  of  the  State  Board  of  Agriculture. 
Approved  March  10, 1885. 

For  the  information  of  the  public  the  fertilizers  that  have  been  inspected 
and  licensed  for  1896  are  given  in  the  following  pages. 

The  gathering  of  specimens  of  commercial  fertilizers  in  the  open  market 
for  analysis  ,  and  the  analytical  work  have  for  the  most  part  been  per- 
formed by  Thorn  Smith,  Assistant  in  the  Chemical  Department  of  the 
Experiment  Station,  with  the  assistance  of  L.  H.  Van  Wormer. 


R.  C.  KEDZIE, 
Chemist  of  Experiment  Station. 
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Analysis  of  Commercial 


Manufacturer. 

Trade  Name. 

Dealer  and  Locality. 

Armour  &  Co.,  Chicago,  111.  

Bone,  Blood,  and  Potash   

Armour  <x  Co.,  Chicago,  111.   

Bone  Meal..   

Manufacturer  ....  

Armour  &  Co.,  Chicago,  111. — „  

Ammoniated  Bone  and  Potash.. 

5  John  Sweitser.  Disco;  W.  M.  > 
\  Cahow,  Beading  f 

a  e_  g~\ _           j  ^  Til 

All  soluble.... ......  ......  

5  B.  A.  Cunningham,  Hills- ) 
\  daJe;W.M.Cahow.Beadin«f 

Cleveland  Dryer  Co.,  Cleveland,  Ohio. 

AL 1      fl  _  _  J   ||.  U— 

B.  W.  Spencer,  Petersburg  

Cleveland  Dryer  Co.,  Cleveland,  Ohio. 

Ohio  Beed  Maker  with  Potash.. 

E.  W.  Spencer,  Petersburg  ... 

Cleveland  Dryer  Co.,  Cleveland,  Ohio. 

( Buckeye  Ammoniated  Bone ) 

£.  W*  Spencer,  Petersburg «... 

Cleveland  Dryer  Co.,  Cleveland,  Ohio. 

E.  W.  Spencer,  Petersburg  

Cleveland  Dryer  Co.,  Cleveland,  Chio. 

Potato  and  Vegetable  Fertiliser. 

E.  W.  Spencer,  Petersburg  

Crocker  Chemieal  Co.,  Buffalo,  N.  Y... 

C  Crocker's  Ammoniated  Bone ) 

Setb  Lathrop,  Richmond  

Crooker  Chemical  Co.,  Buffalo,  N.  Y— 

( Crocker's  Ammoniated  Wheat ) 

Manufacturer    

i 

Crocker  Chemical  Co.,  Buffalo,  N.  Y... 

( Crocker's  Potato,  Hop,  and  ) 
<  Tobacco  Phosphate  ) 

Manufacturer ...  

i>roo*or  viuemiooi  uo«,  ouiiaio,  iv.  x.._ 

{  Crocker's  Special  Potato  Ma- ) 

<  Webster  Cobb  *  Co..  Char-  > 
I  lotte;  Joy  &  Owens.  Albion.  5 

Crooker  Chemical  Co.,  Buffalo,  N.  Y... 

Crocker's  Superphosphate  No.  2. 

Crocker  Chemical  Co.,  Buffalo,  N.  Y. .. 

( Crocker's  General  Crop  Phoe- ) 
I  Phate  \ 

Smith  6  Tucker,  Mt  Clemen*. 
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Available 
nitrogen. 

Estimated  as 
ammonia. 

Phosphoric  Acid. 

Potash  Soluble  in  Water. 

Available 

P2O5. 

Insoluble 
P»05. 

Total 

Pa06. 

Estimated  as 
K3O. 

Estimated  as 

K28O4. 

(Claimed  

( Pound  

5to6 
5.14 

6  to  8 
9.77 

1.48* 

10  to  12 
11.28 

7to8 
6.58 

12.08 

(Claimed.  

( Pound  

Sto4 
4.01 

10  to  14 
14.96 

25  to  28 
22.51 

7*55 

(Claimed.  

Sto4 
8J4 

4to6 
8.15 

8  to  10 
9.68 

1.5  to  2 
1.37 

1.68 

253 

(Claimed  

( Found  

8.5  to  4.5 

4.81 

2to8 
9.74 

10  to  12 
11.86 

4  to  5 
5.80 

1.61 

10.78 

(Claimed.  

( Pound  

1.5  to  2.5 

8.87 

10  to  12 
10.25 

8.50" 

15  to  17 
18.75 

(Claimed. 

1J  to  2.5 

2.S1 

10  to  12 
7.27 

15  to  17 
12.64 

2  to  8 
2.88 

 I'm 

1  Pound  

5.87 

(Claimed.  

( Found  

8to4 
8.57 

9  to  10 
8.96 

11  to  12 
11.95 

lto2 
1.5 

2.99 

2.77 

( Claimed 

IS  to  15 
18.40 

2.05* 

15  to  17 
15.45 

.4 

(Claimed 

4to5 
8.56 

8  to  10 
8.29 

10  to  14 
11.77 

4to5 
8.26 

( Ponnd  

8.48 

6.08 

(Claimed.  

I  Pound  

8.5  to  4.5 

8.95 

10  to  12 
11.07 

1  to  2 
1.41 

11  to  14 
12.48 

1.08  to  2. 

1.86 

2to8 
2.42 

(Claimed  

2.5  to  8.5 

2.75 

10  to  18 
9.52 

lto2 

.79 

11  to  15 
10.81 

1.6  to  2.7 

2.19 

3  to  5 
4.05 

(Claimed.  

2.5  to  8.5 

2.56 

10  to  12 
9.85 

lto2 
1.28 

11  to  18 
11.08 

8.25  to  4.80 
a67 

6to8 
6.79 

(Claimed 

4.5  to  5.5 

4.66 

8  tofl 
8.26 

1  to2 
1.82 

9  to  11 
10.08 

5.4  to  6.4 
5.8 

10  to  12 
9.80 

( Claimed  .  .  , 
(Found  

.12 

11  to  IS 
10.92 

lto2 
1.87 

12  to  15 
12.79 

1.85  to  2. 
1.42 

2.5  to  8.5 

2.68 

(Claimed  

lto2 
1.25 

7  to  10 
7.75 

lto2 
2.69 

8  to  12 
10.44 

1.08  to  8.5 

.94 

2to4 
1.74 
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Analysis  of  Commercial 


Manufacturer. 


Crocker  Chemical  Co.,  Boffalo,  N.  T... 


Crooker  Chemical  Co.,  Buffalo,  N.  Y.. 


Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 


Crooker  Chemical  Co.,  Buffalo,  N.  Y.. 


Trade  Name. 


5  Crocker's  Universal  Grain ) 
(  Grower  ) 


(  Crocker's  New  Rival  Ammoni- } 
t  ated  Superphosphate  > 


5  Crocker's  Practical  Ammoni- } 
(  ated  Superphosphate  > 


S Crocker's  Vegetable  Bone  Su- ) 
(  perphoephate.  ) 


Dealer  and  Locality. 


Joy  &  Owens,  Albion.. 


(Webster.  Cobb  &  Co.,  Char-) 
I  lotte   _   ] 


Manufacturer.. 


[Webster.  Cobb  &  Co.,  Char-) 
lotte;  F.  O.  Chevey,  Kala-  > 


Crocker  Chemical  Co.,  Buffalo,  N.  Y.. 


Crocker's  (Ground  Bone  Meal.. 


Joy  &  Owens.  Albion 


James  Boland,  Jackson,  Mich.. 


Blackman  Fertiliser . 


Manufacturer.. 


Darling  6  Co.,  Chicago,  111. 


Pure  Ground  Bone. 


Manufacturer  . 


Darling  &  Co.,  Chicago,  111. 


Chicago . 


Manufacturer,.. 


Darling  6  Co.,  Chicago,  111   Sure  Winner. 


Darling  &  Co.,  Chicago,  111. 


Darling  &  Co.,  Chicago,  111. . 


Darling  A  Co.,  Chicago,  111. 


W.  8.  Dunbar,  St.  Joseph,  Mich.. 


Grand  Rapids  Glue  Co.,  Grand) 
Rapids.  Mich.  } 


Great  Bastern  Fertiliser  Co..  Rut-  i 
land,  Vermont  < 


Great  Bastern  Fertiliser  Co.,  Rut-  ? 
land,  Vermont  ) 


Great  Bastern  Fertiliser  Co.,  Rut-) 
land,  Vermont    ) 


Manufacturer. 


Farmers'  Favorite... 


Manufacturer. 


Vegetable  Grower . 


Manufacturer. 


( Darling's 
I  Dressing. 


Odorlesa    Lawn  3 


Manufacturer. 


Meat  and  Bone  . 


Manufacturer.. 


Non  Plus  Ultra.. 


Perkins  &  Hess,  Grand  Rapids 


Corn  FertUis 


G.  R.  Love  joy,  Lenox. 


( Vegetable,  Vine,  and  Tobacco ) 
I  Fertiliser  $ 


Manufacturer.. 


8oluble  Bone  and  Potash. 


Manufacturer.. 
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Available 
nitrogen. 

Estimated  aa 

Phosphoric  Add. 

Potash  Soluble  in  Water. 

Available 

PjO*. 

Insoluble 

P2O5. 

Total 
P2O5. 

Estimated  as 
KaO. 

Estimated  as 

K2SO4. 

(Claimed.... 
1  Found  

lto2 
1.42 

7  to  10 
6.17 

lto2 
8.68 

8  to  12 
9.80 

2.7  to  4 
4.29 

5to7 
8.12 

(Claimed 

( Found  

1.5  to  2.5 

1.72 

10  to  12 
10.24 

ltoS 

2*00 

11  to  15 

12.87 

1.6  to  8 
1.76 

8to5 

••SO 

(Claimed 

1  V.  >nnrl 

lto2 
1.41 

8  to  10 
7.42 

1  to  2 
4.45 

9  to  12 
11.87 

1.08  to  2 

1.47 

2to8 

9  19 
Z.72 

j  viumra ..... 
<  Found 

6  to  7 
6.14 

6to7 
6.56 

lto2 

.64 

7to9 
7  an 

6.94  to8 

6.50 

11  to  15 

(Claimed..... 

2.5  to  4 
2.44 

25  to  28 

OK  on 



(Claimed.  . 

1.06 
1.08 

5.88 
4.45 

1.81 
1.77 

. .......  . ... 

0.Z2 

.27 

.26 

?  Found 

A9 
.48 

3  v>jaimea .... 
}  Funnd  

8to4 
8^5 

8to9 
14.23 

15  to  16 

9.26 

28.49 

(Claimed.... 
}  Found  

25tb8 

2.7 

7to9 
9.09 

4to5 
8.68 

lto2 
1.99 

lZ.fl 

O.00 

'  1.5  to  85 

2.27 

7to9 
8.52 

4to5 
8.15 

8to4 
8.65 

tt  an 
11.0  f 

O.Ik) 

( Claimed .  ... 
( Found  

8.5  to  4.6 

478 

8to9 

V.BB 

5  to  5.5 

A  9ft 
4.ZU 

1Q  ifi 

4  to  5 

A  1ft 

f.fS 

t  VO  0 

4.2* 

7to9 

lto2 

7  to9 

7  Ad 

11.18 

iA  It 
14.11 

(Claimed.  .. 

8to4 
4.49 

8to9 
8,26 

2  to  8 
1.92 

Sto4 

5.06 

111.10 

If.  CO 

(Claimed   .  . 

}  Found.   .  . 

6.10 

4.08 

1.94 

( Claimed . 

4.48  to  5.20 
4.45 

17  to  22 

A  A9 

0.01 

1  AA 

1.40 

( Clatmed . 
( Found  

lto2 
2.54 

8  to  10 
8.88 

1  to8 

.51 

4  to  6 
4.56 

984 

8.41 

(Claimpd. 
1  Funnd  

2.5  to  8.5 

2.82 

8  to  12 
9.67 

1  toS 
1.25 

10.92" 

as  to  4.5 

8.56 

6.59 

(Claimed.  .. 
1  Found  

 "V 

11  to  18 
11.89 

2to4 
1.40 

.95 

12.84 

2.69 
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Manufacturer. 


Great  Eastern  Fertiliser  Co.,  Bat- 1 
land,  Vermont  > 


Great  Baetera  Fertilizer  Co.,  Rat- ) 
land,  Vermont  ) 


S.  M.  Iebell  ft  Co.,  Jackson,  Mich. ... 


Iron  Cliffs  Co.,  Negannee,  Mioh  . 


Jareeki  Chemical  Co.,  Bandueky,  O... 


Jareekl  Chemical  Co.,  Bandueky,  O... 


Lister's    Agricultural    Chemical ) 
Works,  Newark,  New  Jersey  ) 


Lister's    agricultural    Chemical ) 
Works,  Newark,  New  Jersey  ) 


iiohlgan 

Mich.... 


Carbon  Works,  Detroit,] 


Michigan  Carbon  Works,  Detroit,) 
Mich.  J 


Michigan  Carbon  Works,  Detroit, ) 
Mich  ) 


Miohigan 

Mich.... 


Carbon  Works,  Detroit,] 


Miohigan  Carbon  Works,  Detroit,  £ 


Miohigan  Carbon  Works,  Detroit,  j 


Michigan  Carbon  Works,  Detroit,) 
Mich   f 


Joseph  Lister,  Chicago.  111... 


Niagara  Fertiliser  Works,  Buffalo,  ? 
N.  Y  ) 


Trade 


English  Wheat  Grower  


Dissolved  Bone. 


Isbell'e  Celery  Grower.. 


Bone  Meal. 


Fish  and  Potash  Potato  Food.. 


Lake  Brie  Fish  Guano  


Lister's  "Bosoms"  Fertiliser.. 


(Lister's 
i  tiliesr. 


Special  Potato. Per- J 


Deeslcated  Bone  with  Potash.. 


Homestead  Potato  Grower.. 


Homestead  Vegetable  Grower . 


(Homestead,  a  Bone  Black; 
I    Fertiliser  f 


Dessioated  Bone . 


Perfection  Fruit  Grower.. 


Jarree  Drill  Phosphate.. 


Baw  Ground  Bone. 


(Niagara  Wheat  and  Corn) 
I    Producer  J 


Dealer  and  locality. 


Manufacturer. 


G.  B.  Lorejoy,  Lenox.. 


Manufacturer.. 


Manufacturer..  


J.  H.  lfoMann,  Richmond  


;  J.  H.  Mo  Mann,  Biohmond  ; 
C.  Godfrey  ft  Co..  ~ 
Harbor.... 


lohmond ;  / 
i..  Benton  > 


P.  P.  Andrew*  Washington.. 


Manniaoturer.. 


B.  F.  Pixley,  St.  Joeeph . 


(  B.  F.  Pixley,  St.  Joeeph;  J.  I 
I    H.  Farnum,  Kalamazoo... ) 


( O.  E.  Thompson.  YpoUanti ;  ? 
\   J.  H.  Farnum,  Kalamasoo ) 


John  Griffiths.  Three  Biran:  \ 
F.  Molntyre,  Mt.  Clement  J 


B.  F.  Pixley,  St  Joeeph . 


( J.  H.  St.  Jo__ 
{    Farnum,  Kali 


J.  Bartholomew,  Borneo.. 


C.  H.  Farnum.. 


(  McKay  ft  Stafford.  Borneo;  I 
\   Allan*  Henry,  Beading..  J 
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Available 
nitrogen. 
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Phosphoric  add. 

Potash  soluble  in  water. 

available 
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Insoluble 

Pa  06. 

Total 
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K2  0. 
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K2SO«. 
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8  to  12 
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IS  to  17 
12.76 
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2to8 
8.16 

8to9 
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4.80 
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28. 

22.26 

.... 
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2to8 
2.80 

6to7 
10.44 

1  to  2 
1.00 

8.5  to  4 
5.51 

( Found  

11.44 

10.19 

(Claimed.  ... 

2to8 
1.00 

10  to  12 
18.12 

1.5  to2 
2.81 

lto2 

.52 

( Found  

15.93 

.96 

(Claimed 

1.24  to  1.65 
1.9ft 

9.5  to  11 

9.05 

2to2 
8.80 

ULtt" 

2  to  8 

2.11 

8.90 

(Claimed  

\  Found  

2to8 
2.25 

8  to  10 
8.28 

8to4 
2.68 

2.69 

10.92 

4.96 

( Claimed 

1.25  to  2.25 
2.03 

25  to  80 
27.00 

1.5  to  2.6 
8.55 

\  Found  

6.57 

(Claimed  

\  Found  

1.94  to  2.68 
2.50 

8.5  to  10 

9.28 

.5  to  1.5 
1.51 

9  to  11.5 
10.74 

5to6 
4.64 

8.58 

(Claimed  

I  Found  

4.6  to  5.95 
6.70 

5  to  6.5 
7.61 

6.5  to  7.5 
5.98 

10.97 

.59 

8.80 

(Claimed..... 

1.85  to  2.40 
8.18 

8  to  11 
9.07 

.5  to  1.5 
1.82 

8.5  to  12.5 
10.89 

1.5  to  2 
2.20 

4.07 

(Claimed  

1.5  to  2.5 
1.8 

25  to  80 
29.58 

(Claimed..... 
1  Found  

.8  to  1.25 
1.21 

10  to  11 
12.62 

lto2 
1.66 

11  to  18 
14.28 

7  to  8.5 
6.78 

12.54 

( Claimed 

1.25  to  2 

1.45 

8to9 
8.64 

.75  to  1.25 
1.02 

.95 

9.59 

1.8S 

(Claimed.  .. 

4  68 
8.80 

25.60 

24.56 

(Claimed.  .. 
1  Found  

1.5  to  2.5 
1.61 

8  to  10 
722 

lto2 
2.40 

2.16  to  3.24 
2.7 

4to6 
4.99 

9.62 
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Analysis  of  Commercial 


Manufacturer. 

Trade  name. 

Dealer  and  locality. 

Niagara  Fertilizer  Works,  Buffalo. ) 

N.Y  \ 

Niagara  Triamph  

Seth  Lathrop,  Richmond  

Niagara  Fertilizer  Works,  Buffalo, ) 

N.  I   J 

5  Niagara  Grain    and    Graas ) 
(    Grower  J 

Allen  &  Henry.  Reading  

Niagara  Fertiliser  Works,  Buffalo, ) 

(  Niagara  Potato,  Tobacco  and  ) 
I    Hop  Fertiliser  ) 

Manufacturer..  

Northwestern     Fertilising     Co.,  > 
Chicago.  I1L   f 

Potato  Grower  

Henry  Rupert,  Battle  Creek.. 

Northwestern      Fertilizing     Co., ) 

Challeoge  Corn  Grower   

Manufacturer..   

Northwestern     Fertilising     Co.,  > 
Chicago.  W.  _•.  .....  f 

Pare  Ground  Bone  

Henry  Rupert,  Battle  Creek.. 

Northwestern     Fertilising     Co.  ) 

Manufacturer   

Chicago,  I1L  f 

Northwestern     Fertilising     Co., ) 

Garden  City  Superphosphate... 

( D.  H.  *  tanning  ham.  Read* ) 
]    ing ;  Henry  Rupert.  Baitla  > 
(   Creek   _    ) 

Mm  tli  ■«!■! hi  ii        fPoi*t-  Mvintf       f*V\  ) 
i^»»r •  ii wu  'iwni        rni  iiaiuk       v.i/»,  f 

Chicago.  Ill  J 

Prairie  Phcsphate  

Northwestern     Fertilizing     Co., ) 

5  Raw  Bod*  and  8uperphos- ) 
I    phate  Mixture  J 

Speidel  Swart  z  4  Co..  Grand  Ham. ) 
Mich                               .  } 

Celery  Hnatler  

N.  Bobbins,  Grand  Haven  ... 

The  following  Fertilizers  found  on  sale  hare  not  been  licensed  and  the  sale  as  fertilisers  is  illegal: 

Fitch  Fertilizer  Co  ,  Bay  City,  Mich.. 

•Bone  Meal  

Fitch  Fertilizer  Co.,  Bay  City,  Mich.. 

•Big  Crop  Phosphate  

Detroit  Sanitary  Works,  Detroit  ) 
Mioh   J 

♦Clow  Leaf  

t  B.  B.  Smith  &  Co.,  Binning-  1 

I    ham  -   ) 

Swift  4  Co.,  Chicago  

•Swift's  Raw  Bone  Meal  

(  Alfred  J.  Brown  Co.,  Grand ) 
I    Hapids  > 

*  Not  licensed.   Sale  unlawful.  See  Sec.  6  of  the  law. 
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Available 
nitrogen. 

Estimated  ae 
ammonia. 

Phoephorio  aeid. 

Potash  soluble  in  water. 

AyaiJable 

PsOB. 

Insoluble 

pao6. 

Total 
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K2  O. 
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K28O4. 
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2.58" 
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4.77 

( Poond 

4.22 

10.71 

((Maimed..... 
\  Fonnd  

2.5  to  8.5 
3.14 

8  to  9 
9.87 

10.46" 

1.21* 

lto2 
2.24 

.59 

(Claimed.... 
1  Found  

8to4 
405 

18  to  22 
17.77 

(Claimed 

4to5 
5.12 

22  to  24 
19.70 

I  Found  

(Claimed.... 
1  Found 

2.5  to  8 
3.02 

8  to  9 

1  Aft 

7.45 

4  to  4.5 
8.50 

~"  """""""lift  no" 

.054  to  1.08 

OR 
•VD 

1.10 

( Claimed  

\  Found 

2  to  2.5 
2.61 

6to* 
7.57 

3to4 
3.79 

11.36 

( Claimed  

<  Fonnd  

8  to  3.5 
4.32 

.  7to8 
f  8.54 

12.16" 

.85  * 

lto2 
1.57 

4.02 

(Claimed.... 
\  r'oond  

960 
7.94 

2.93 
8.17 

.74 

3.67 
386 

1.1  to  2.08 
1.27 

2.35 
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SUMMARY. 

1.  Lambs  can  be  profitably  fattened  without  clover  hay. 

2.  Under  the  conditions  existing:  in  this  experiment  a  pound  of  grain 
was  most  economically  produced  where  a  ration  of  corn,  roots  and 
corn  stalks  was  fed.  With  this  ration  a  pound  of  gain  cost  3.58 
cents.  The  average  cost  of  a  pound  of  gain  in  all  the  lots  was 
4.53  cents.  The  cost  of  a  pound  of  gain  was  the  least  where  corn 
stalks  was  the  fodder  ration,  and  greatest  where  millet  hay  was  the 
fodder  ration. 

3.  The  number  of  pounds  of  dry  matter  required  to  produce  a 
pound  of  gain  was  least  where  corn  stalks  and  clover  hay  was  the  fod- 
der ration,  and  greatest  where  millet  hay  was  the  fodder  ration. 

4.  Since  the  buying  and  selling  prices  are  important  factors  of  the 
profit  and  loss  account,  it  would  be  well  to  note  that  the  lambs  used 
in  this  experiment  were  purchased  at  2.37  cents  per  pound,  and  sold 
at  4.6  cents  per  pound. 

5.  From  the  standpoint  of  the  dry  matter  required  to  produce  a 
pound  of  gain,  the  results  go  to  show  that  where  clover  hay  was  fed 
with  some  other  fodder  it  required  less  pounds  of  dry  matter  to  produce 
a  pound  of  gain  than  where  the  other  fodder  was  fed  alone.  This 
advantage  is  not  attributed  to  the  clover  hay  but  to  the  variety  in  the 
ration,  for  by  referring  to  Table  III  it  will  be  noticed  that  it  required 
less  pounds  of  dry  matter  to  produce  a  pound  of  gain  where  corn 
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stalks  and  alfalfa  were  fed  alone  than  it  did  where  clover  hay  was  fed 
alone;  and  again,  it  took  fewer  pounds  of  dry  matter  to  produce  a 
pound  of  gain  with  clover  hay  and  corn  stalks  than  it  did  with  either 
alone  as  the  fodder  ration. 

6.  To  show  that  all  the  lambs  were  well  fattened  the  following  letter 
from  the  commission  firm  in  East  Buffalo,  who  sold  the  lambs  for  the 
Lansing  parties  who  purchased  them  of  the  Station  might  be  of 
interest: 

"East  Buffalo,  Feb'y  19, 189G. 

"  Jones  and  Brumm,  Lansing,  Mich.: 

"Messrs— The  only  fault  with  this  lot  of  lambs  is  that  they  are 
too  heavy.  It  has  been  almost  impossible  to  sell  heavy  lambs;  several 
loads  of  good  ones  have  been  lying  around  here  for  a  week  unsold. 
This  lot  of  yours  sold  fully  one-fourth  higher  than  the  same  kind  and 
weight  was  selling  at.  Sheep  may  be  called  steady  and  lambs  a  shade 
higher,  due  more  to  snow  storm  which  is  likely  to  shorten  the  supply. 

"Swope,  Hughes,  Waltz  &  Ben  stead/* 

7.  The  results  of  this  set  of  experiments  show  that  any  of  the  follow- 
ing fodders  may  be  substituted  in  the  ration  of  fattening  lambs  in  the 
place  of  clover  hay : 

1.  Alfalfa.  By  feeding  to  each  lamb  an  average  of  1.3  pounds  of 
alfalfa  per  day,  with  corn  and  roots,  the  lambs  so  fed  gained  an  average 
of  2.45  pounds  per  week,  or  34.4  pounds  during  the  whole  period  of  14 
weeks.  This  lot  made  a  little  better  gain  than  any  other  lot  in  the 
experiment. 

2.  Millet  liay.  More  care  is  necessary  in  feeding  millet  hay  to  fatten- 
ing lambs  than  any  other  coarse  fodder.  Unless  fed  in  small  quanti- 
ties it  induces  scours.  Each  lamb  in  the  lot  receiving  millet  hay  was 
fed  an  average  of  .9  of  a  pound  per  day  throughout  the  feeding  period 
and  gained  25.8  pounds  per  lamb. 

S.  Oat  straw.  Lambs  fed  on  oat  straw  as  the  fodder  part  of  the 
ration  consumed  an  average  of  1.25  pounds  per  lamb  per  day.  The 
average  total  gain  of  each  lamb  was  28.5  pounds  or  2.03  pounds  per 
week.  The  results  of  this  experiment  seemed  to  indicate  that  the 
value  of  oat  straw  in  the  fodder  ration  of  fattening  lambs  has  been 
hitherto  underrated. 

4.  Corn  stalks.  The  principal  objection  to  feeding  corn  stalks  to 
lambs  is  that  when  fed  in  the  bundle  from  racks,  the  lambs  waste  a 
large  per  cent  of  the  fodder.  The  only  satisfactory  method  of  feeding 
them  is  in  racks  after  they  have  been  cut  in  a  cutting  box  or  ensilage 
machine.  The  stalks  fed  in  this  experiment  were  cut  with  an  ordin- 
ary ensilage  cutter  and  fed  from  racks.  The  average  daily  ration  of 
this  fodder  was  1.18  pounds  for  each  of  the  lO  lambs.  Each  lamb  in 
the  lot  receiving  corn  stalks  as  the  fodder  ration  gained  an  average  of 
2.15  pounds  per  week  or  30.2  pounds  for  the  whole  period.  Such 
flattering  results  should  make  every  sheep  feeder  value  his  corn  stalks 
highly,  and  induce  him  to  take  every  possible  precaution  to  properly 
preserve  them. 

5.  Bean  straw.  This  experiment  substantiates  a  general  opinion 
that  bean  straw  is  a  good  substitute  for  clover  hay.  An  average  feed 
•f  1.33  pounds  of  bean  straw,  together  with  the  roots  and  corn, 
produced  an  average  gain  of  2.11  pounds  per  day  for  14  weeks  or  a 
total  gain  of  29.6  pounds  for  each  lamb* 
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For  several  years  the  supply  of  clover  hay  in  Michigan  has  been  gradu- 
ally diminishing  on  account  of  the  repeated  dry  seasons  and  the  ravages  of 
the  insect  enemies  of  the  olover  plant,  necessitating  whenever  possible 
the  substitution  of  other  fodders  in  the  rations  of  live  stock.  Farmers 
have  become  at  times  greatly  oonoerned  lest  they  should  be  obliged  to 
abandon  further  attempts  to  grow  olover  in  Michigan.  While  it  has  been 
generally  conceded  that  there  is  no  fodder  that  can  altogether  take  the 
place  of  well  oured  olover  hay  in  the  ration  of  fattening  sheep  and  lambs, 
experiments  in  fattening  sheep  with  but  little  olover  hay  or  possibly  none 
cannot  fail  to  be  timely. 

Those  who  have  had  experience  in  fattening  both  old  sheep  and  lambs 
will  know  that  it  is  much  easier  to  fatten  the  former  than  the  latter  with- 
out olover  hay.  Many  experienced  feeders  have  gone  so  far  as  to  say  that 
it  is  not  possible  to  successfully  fatten  lambs  without  olover  Lay.  With 
these  ideas  in  mind  the  general  plan  of  the  experiments  with  fattening 
lambs  during  the  season  of  1895  and  1896  was  outlined. 

One  hundred  grade  Shropshire  lambs  were  purohased  in  the  vicinity  of 
the  Agricultural  College.  These  lambs  were  very  ordinary  individuals, 
no  better  than  the  average  lambs  which  can  be  picked  up  in  almost  any 
seotion  in  the  State.  They  were  delivered  at  the  College  on  or  before 
August  20,  1895.  From  that  time  until  September  3d,  they  were  kept  on 
an  ordinary  pasture  of  mixed  grasses.  On  the  third  day  of  September 
they  were  turned  on  a  field  of  rape  after  bring  weighed.  The  field  of  rape 
was  good  during  the  early  part  of  September  but  the  very  dry  weather  of  the 
latter  part  of  that  month  and  early  October  furnished  just  the  conditions 
favorable  to  the  growth  arid  reproduction  of  plant  lice  which  did  serious 
damage  to  the  rape.  As  a  result  the  gains  made  were  less  than  those 
secured  from  equal  areas  of  rape  in  previous  years  at  this  station  and 
elsewhere. 

One  hundred  and  thirty-five  sheep  were  pastured  on  the  seven  measured 
acres  of  rape  for  8  weeks  during  which  time  they  gained  an  average  of  8 
pounds  per  head  or  1  pound  each  per  week.  Heretofore  the  gains  per 
lamb  per  week  on  rape  have  been  from  2  to  3  pounds.  As  stated 
before  the  differences  in  gain  made  in  different  seasons  were  due  most 
probably  almost  wholly  to  the  lice  on  the  rape  plant. 
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GENERAL  PLAN  OF  THE  EXPERIMENT. 

The  lambs  were  divided  into  10  pens  of  10  lambs  eaoh.  This  work  was 
very  carefully  done,  the  lambs  in  eaoh  pen  being  selected  so  that  they 
would  correspond  in  size  and  thrift  with  those  in  the  other  pens. 

No  effort  was  made  to  compound  rations  with  a  definite  nutritive  ratio. 
One  pen  was  taken  as  a  basis  or  standard  for  oompariaon.  This  standard 
pen  was  fed  a  ration  of  corn,  roots  and  olover  hay,  the  ration  wbioh  has 

S'ven  the  best  results  in  previous  seasons.  As  the  aim  was  to  determine 
e  relative  value  of  certain  of  our  common  fodders  for  fattening  lambs, 
the  nine  other  pens  were  fed  either  alfalfa,  millet  hay,  oat  straw,  corn 
stalks  or  bean  straw.    Corn  was  ohosen  as  the  grain  feed  for  all  the  lots. 

Since  the  feeding  of  roots  for  fattening  lambs  at  this  station  has  been 
attended  with  good  results  in  the  paet  they  were  included  in  the  ration  of 
eaoh  lot.  It  is  desirable  and  at  times  even  necessary  to  use  some  olover 
hay  and  supplement  this  with  other  coarse  fodders.  Moreover,  it  has 
been  believed  by  a  large  number  of  sheep  men  that,  to  secure  the  best 
results  in  oaring  for  and  fattening  sheep,  it  is  necessary  to  furnish  con- 
siderable variety  in  food  stuffs.  It  was  thought  therefore  not  only  an 
interesting  but  important  line  of  investigation  to  observe  results  where 
olover  hay  was  fed  in  connection  with  other  coarse  fodders.  Lambs  will  not 
eat  any  considerable  quantity  of  other  ooarse  fodders  if  they  reoeive  all 
the  clover  hay  they  want  even  if  the  olover  hay  is  fed  but  once  a  day. 
Consequently  the  amount  of  olover  hay  fed  in  conjunction  with  the  other 
fodders  was  limited  as  nearly  as  possible  to  half  the  amount  fed  to  the 
standard  pen  or  lot. 

MANNER  OF  FEEDING. 

The  lambs  were  fed  in  the  experimental  feeding  barn  described  on  pace 
48  of  bulletin  No.  128.  The  feed  troughs  and  raoks  were  thoroughly 
oleaned  out  the  first  thing  in  the  morning,  and  the  lambs  were  fed  tneir 
ration  of  oorn  about  6:30  a.  m.  As  soon  as  the  corn  was  eaten  up  the  hay 
or  other  ooarse  fodder  was  put  in  the  raok  and  fresh  water  provided.  At 
12:30  p.  m.,  their  allotted  portion  of  roots  was  fed  and  at  4:00  p.  m.  corn, 
fodder  and  water  were  given  in  the  same  order  as  in  the  morning.  Dur- 
ing the  ten  days  previous  to  the  beginning  of  the  experiment  proper,  the 
lambs  were  fed  the  same  foods  that  they  were  to  reoeive  during  the  exper- 
iment and  in  the  same  manner;  this  period  was  designated  as  the  prelimi- 
nary feeding  period.  The  lambs  were  weighed  on  three  consecutive  days 
at  the  beginning  of  the  experiment  and  the  average  of  these  weights  was 
taken  as  the  true  weight,  thus  largely  doing  away  with  the  source  of  error 
in  weight  caused  by  differences  in  bowel  oontents. 

FOOD  STUFFB  AND  PRICES. 

Somewhat  peculiar  conditions  existed  last  winter  in  regard  to  the  prioes 
of  food  stuffs.  Prioes  for  corn  ruled  low  while  fodder  of  all  kinds  was 
high.  The  prices  given  below  conform  as  nearly  as  may  be  to  those  cur- 
rent in  this  section  of  the  State  during  the  feeding  period.  The  olover 
bay  was  of  average  quality.  The  roots  were  grown  on  the  College  farm 
and  were  ruta  bagas.  The  oorn  was  yellow  dent  grown  on  the  College 
farm.  A  portion  of  the  millet  bay  used  was  also  grown  on  the  College  farm 
and  the  remainder  purchased  of  a  farmer  living  near  the  College.  The 
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oat  straw,  corn  stalks  and  bean  straw  were  of  average  quality.  It  was 
found  that  the  lambs  wasted  a  large  .amount  of  corn  stalks  when  they  were 
fed  in  racks  from  the  bandies.  They  were  therefore  out  in  pieces  from 
H  to_3  inches  in  length  with  an  ordinary  ensilage  outter. 

Cost  of  Food  Stuffs. 

Corn,  30o.  for  56  lbs.  or   $10  11  peT  ton 

Boots,  (rota  bagas)     2  50  44 

Clover  hay      12  00  44 

Alfalfa     ...  12  00  44 

Millet  hay     10  00  14 

Oat  straw     6  00  " 

Cornstalks    3  00  44 

Bean  straw..   ■   7  00  44 


WEEKLY  RECORDS  OF  FEED,  WEIGHT  AND  GAIN. 

These  tables  show  the  weight  of  lambs  at  the  end  of  each  week,  the 
amount  of  the  different  foods  consumed  each  week  and  the  cost  of  these 
food  stuffs.  The  amount  of  water  drank  is  also  shown.  The  totals  at  the 
bottom  of  the  tables  show  at  a  glance  the  total  food  consumed  during  the 
feeding  period.  Each  pen  of  lambs  was  weighed  Monday  mornings 
at  7:30  o'clock,  water  having  been  withheld  about  14  hours  previous  to 
this  time.  The  lambs  were  fed  their  corn  before  being  weighed  but  no 
fodder. 

EXPLANATION  OF  FINANCIAL  STATEMENT. 

The  financial  statement  accompanying  each  lot  is  not  altogether  oom- 

IJete,  as  no  aooount  is  there  taken  of  the  labor  necessary  to  care  for  the 
ambs  or  of  the  valuable  fertilizer  produced  in  the  form  of  sheep  manure. 
With  these  exceptions,  however,  the  financial  statement  is  oorreot.  The 
reader  is  cautioned  to  very  oarefally  study  the  contents  of  this  bulletin 
before  drawing  conclusions.  Results  shown  in  certain  parts  of  this  bul- 
letin if  taken  alone  might  prove  misleading,  but  by  carefully  studying  the 
bulletin  as  a  whole  this  source  of  error  may  be  avoided. 
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LOT  1.  (10  Lambs.) 


Weekly  record  of  feed,  weight  and  gain.  (Ration— Corn,  roots  and  clover  hay.) 


Dates. 

Weight 
Pounds. 

• 

Corn. 

IUUUUIi 

Boots. 
Pounds. 

Pounds. 

Water. 

A  vUWHi 

Total 
cost  of 
feed  dur- 
ing week. 

Total 
gain 
P« 
week. 
Pounds 

Cost  of 

one 
pound 
of  gain. 

Aver- 

age 
weekly 
temper* 
arare. 

op 

Nov.  11 

752 

"  18- 

785 

59 

84 

102.5 

159 

$1,036 

33 

$0,031 

423 

"  25. 

812 

73 

88 

108.5 

169 

1.152 

27 

.042 

31.9 

1/6C. 

OOl 

Q1 

1  AO  K 

JLUO.D 

1  9A3 

•WO 

«  9. 

90 

91 

107 

145 

1.237 

16 

.077 

24.4 

44  16. 

863 

98 

91 

90 

133 

1.178 

16 

.073 

25.2 

«  23. 

858 

86.5 

91 

86 

163 

1.092 

-5 

51.8 

30. 

890 

94 

91 

84 

138 

1.121 

32 

.035 

4a2 

Jan.  6. 

907 

106 

91 

83.5 

106.75 

1.182 

17 

.069 

20.7 

"  13. 

937 

107 

89 

74.5 

124 

1.131 

30 

.037 

28.4 

"  20. 

954 

105 

91 

73.5 

134 

1.117 

17 

.065 

30.1 

"  27. 

980 

111 

73 

72 

145.75 

1.117 

26 

.042 

33.5 

Feb.  3. 

1,004 

112 

70 

67.5 

151.75 

1.092 

24 

.045 

36.1 

"  10. 

1,023 

114 

70 

63 

132.25 

1.076 

19 

.056 

33.0 

u  17. 

1,076 

132 

70 

52 

131.5 

1.106 

53 

.020 

26.2 

Totals. 

1,369.5 

1,181 

1,172.5 

2,017 

FINANCIAL  STATEMENT. 
Lotl.  {10  Lambs.) 

To  10  lambs,  752  lbs.  @  2.37  cts   $17.82 

To  feed  as  follows: 

1,3695  lbs.  shelled  corn  @  30  ots.  for  56  lbs.,  or  $10.71  per  ton   7.34 

1,181  lbs.  rata  bagas  @  $2.50  per  ton   1.47 

1,172.5  lbs.  clover  hay  @  $12.00  per  ton   7.03 

Total  expenditures   $33.66 

By  10  lambs,  1,076  lbs.  @  $4.60  per  cwt   $49.50 

Profit  on  each  lamb   $1.58 
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LOT  2.  (10  Lambs.) 

Weekly  record  of  feed,  weight  and  gain.  [Ration— Corn,  roots  and  alfalfa.) 


Dates. 


November  11. 

18. 

"  25 

December  2. 

9. 
16. 
23. 
30. 

January  6_ 

13. 
20. 
27. 

February  3. 

10. 
17. 


Totals . 


Weight  of 
Iambs. 
Pounds. 


740 
763 
776 

797 


856 
858 
903 

923 
948 
978 
992 

1,016 
1,031 
1,084 


Corn. 
Pounds. 


73 

82 
83 
98 
84 
94 

106 
107 
105 
111 

111 
114 
131 


1,358 


Boots. 
Pounds. 


84 
75 

91 
91 
91 
91 
91 

91 
89 
91 
73 

70 
70 
70 


1,168 


Alfalfa. 
Pounds. 


117.25 
126 

124 
124 
112 
108 
106 

96.5 
77.5 
74.5 
72 

54.5 
45.5 
45 


1,282.75 


Water. 
Pounds. 


186 
218 

219.5 
182.5 
172.5 
180.5 
186.5 

145.5 
If  0.25 
156.25 
165.25 

157.25 
137.25 
124.5 


2,381.75 


Total 
cost  of 

feed 
during 


$1,124 
1.240 

1.296 
1.302 
1.310 
1.211 
1.253 

1.260 
1.149 
1.123 
1.117 

1.008 
.971 
1.059 


Total 


jroek. 
Pounds 


23 
13 

21 
29.5 
29.5 
2 
45 

20 
25 
30 
14 

24 
15 
53 


Cost  of 

one 
pound 
of  gain* 


$0,048 

.095 

.061 
.044 
.044 
.605 
.027 

.063 
.045 
.037 
.079 

.042 
.064 
.020 


FINANCIAL  STATEMENT. 
Lot  2.   (10  Lambs.) 

To  10  lambs,  740  lbs.  @  2.37  ots   $17.53 

To  feed  as  follows: 

1,358  lbs.  shelled  corn,  @  30  ots  for  56  lbs.,  or  $10.71  per  ton   7.28 

1,168  lbs.  ruta  bagas,  @  2.50  per  ton   1.46 

1 ,282.75  lbs.  alfalfa,  @  $12  per  ton   7.69 

Total  expenditures   $33.96 

By  10  lambs,  1,084  lbs.  @  $4.60  per  cwt   $49.86 

Profit  on  eaoh  lamb      $1.59 
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LOT  8.  (10  Lambs.) 


Weekly  record  of  feed,  weight  and  gain.  (Ration — Corn,  roots,  clover  hay  and 

millet  hay.) 


Dates. 

Weight 

Lambs. 

Pounds. 

Corn. 
Pounds. 

Roots. 
Pounds. 

Clover 
Hay. 
Ponndfe 

Millst 
Hay. 
Pounds 

Water. 
Pounds. 

iow 
eost  of 

feed 
during 

week. 

XUUU 

gain 

week. 
Pounds 

Cost  of 

one 
pound 
gain. 

Nov. 

748 

i  i  i 
i  i  i 
i  i  i 

00  JO 

779 

795 

59 
73 

84 
88 

58 
56 

42 
49.5 

134 

162 

$0,979 
1.084 

31 
16 

10.031 
.067 

Dec.  2  

M  9 

oUo 

on 
90 

91 
91 

Do 
55 

49 
48 

1/0 

137 

1,106 
1.165 

10 
lo 

24 

ACT 

SJoi 
.048 

"  16.— 
44  23  

856 

842 
882 

98 
86.5 

91 
91 

46 
44 

45.5 
37.5 

131.5 
146 

1.141 
1.027 

24 
-14 

.047 

"  30____ 

94 

91 

42 

42 

144.75 

1.079 

40 

.026 

Jan.  6  

"  13™. 
"  20.... 
u  27.... 

902 
925 
946' 
965 

106 
107 
105 
111 

91 
89 
91 
73 

41.5 
38.5 
38.5 
37 

42 
36 
35 
33 

117.25 
124.5 
137.25 
141.5 

1.140 
1.095 
1.082 
1.072 

20 
23 
21 
19 

.057 
.047 
.051 
.066 

Feb.  3.... 

"  10  

"  17.... 

995 
1,021 
1,080 

112 
114 
132 

70 
70 
70 

33.5 
31.5 
25.5 

30.5 

28 

24 

154.75 
144.75 
141.5 

L040 
1.027 
1.067 

30 
26 
59 

.034 

.039 
.018 

Totals.. 

1,869.5 

1,181 

608. 

542. 

1,986.76 

FINANCIAL  STATEMENT. 
Lot  3.    (10  Lambs.) 

To  10  lambs,  748  lbs.  @  2.37  ots   $17.72 

To  feed  as  follows: 

1,369.5  lbs.  shelled  corn  @  30  ots.  for  56  lbs.  or  $10.71  per  ton   7.34 

1,181  lbs.  rata  bagas  @  $4.50  per  ton   1.47 

603  lbs.  clover  hay  @  $12.00  per  ton   3.62 

542  lbs.  millet  hay  @  $10.00  per  ton    2.71 

Total  expenditure   $32£6 

By  10  lambs,  1,080  lbs.  @  $4.60  per  cwt   $49.68 

Profit  on  each  lamb   $1.66 
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LOT  4.   (10  Lambs.) 

Weekly  record  of  feed,  weight  and  gain.  (Ration— Corn,  roots  and  millet  hay.) 


Date*. 

Weight 

of 
lambs. 
Pounds. 

Com. 
Pounds. 

Boots. 
Pounds. 

Millet 
ha/. 
Pounds. 

Water. 
Pounds. 

Total 
cost  of 
feed  dur- 
ing week. 

Total 

week. 
Pounds 

Cost  of 

one 
pound  of 
gain. 

NoTember 

11.. 

729 

M 
44 

18.- 
25.. 

746 
770 

59 
73 

84 
75 

94.25 
107 

116 
136.5 

$0,892 
1.019 

17 
24 

$0052 
.042 

December 

M 

2.. 
9 

784 

82 
90 

91 
91 

119 
102.5 

172 
1315 

1.147 
1.107 

14 

8.5 

.061 
.130 

•« 
M 

16.. 
23.. 

801 
787 

96 
79 

91 
91 

81.0 
62.5 

144 

169.75 

1.032 
.848 

85 
-14 

.121 

M 

30.. 

824 

9a5 

91 

56 

131.75 

.894 

37 

.024 

January 

M 
M 
M 

6.- 
13.. 
20.. 
27.. 

847 
875 
895 
917 

106 
107 
105 
111 

91 
89 
91 

73 

63 
49.5 
52.5 
51 

98.75 
11425 
14375 
135.5 

.996 
.931 
".938 
.940 

23 
28 
20 
22 

.043 
.033 
.046 
.042 

February 

u 

u 

3- 
10- 
17.. 

941 

971 
987 

112 
114 
123 

70 
70 
70 

46.5 

42 

32 

1&5.75 
134.25 
1055 

.919 
.908 
.906 

24 
30 
16 

.038 
.030 
.056 

TeUls  

1,350.5 

1,168 

958.75 

1,869.25 

FINANCIAL  STATEMENT, 
Lot  4.   (10  Lambs.) 

To  10  lambe,  729  lbe.  @  2.37  eta   $17.27 

To  feed  as  follows: 

1,350.5  lbs.  shelled  corn  @  30  cte.  for  56  lbe.  or  $10.71  per  ton   7.23 

1,168  lbe.  rata  bagaa  @  $2.50  per  ton   1.46 

958.75  lbs.  millethay  @  $10.00  per  ton   4.79 

Total  expenditures   $30.75 

By  10  lambs,  987  lbs.  @  $4.60  per  cwt   $45.40 

Profit  on  each  lamb   '  $1.46 
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LOTS.  (10  Lambs.) 


Weekly  record  of  feed,  weight  and  gain.  (Ration— Corn,  roots,  clover  hay  and  oat 

straw.) 


Dates. 

Weight  of 
lambs. 

Pounds. 

Corn. 
Pounds. 

Boots. 
Pounds. 

Clover 
hay. 
Pounds 

Oat 
straw. 
Pounds 

Water. 
Pounds. 

Total 
oost  of 
feed 
during 
week. 

Total 
sain 

week. 
Pounds 

Cost  of 

one 
pound 
gain. 

Wnv  11 

XX UVi  J.  J.  _ 

7Q4. 

"  18..-. 

771 

59 

84 

58 

42"  5 

139 

$0,896 

37 

$0,024 

"  25.... 

792 

73 

75 

56 

52.5 

148 

.977 

21 

.046 

Dec.  2  

802 

76 

91 

56 

52.5 

135 

1.013 

10 

.101 

44  9 

90 

91 

55.5 

52 

127.5 

1.084 

17.5 

.061 

w  16.... 

837 

98 

91 

46 

49 

139 

1.061 

17.5 

.060 

"  23.— 

832 

86.5 

91 

44.5 

49 

152.25 

.990 

-5 

»*  30  

869 

94 

91 

42 

52.5 

143.75 

1.026 

37 

.027 

Jan.  6  

888 

106 

91 

41.5 

52.5 

107.75 

1.087 

19 

.057 

u  13.— 

912 

107 

89 

38.5 

45.5 

139.25 

1.051 

24 

.013 

M  20.... 

927 

105 

91 

38.5 

44 

134.5 

1.039 

15 

.069 

M  27.... 

958 

111 

73 

37 

44.5 

154 

1.040 

31 

.033 

Feb.  3.... 

978 

112 

70 

33.5 

41 

155.75 

1.011 

20 

.050 

"  10.... 

1,003 

114 

70 

31.5 

38.5 

144.5 

1.002 

25 

.040 

u  17.... 

1,051 

132 

70 

25.5 

37.5 

152 

1.059 

48 

.022 

Totals.. 

1,363.5 

1,168 

604.0 

653.5 

1,972.25 

FINANCIAL  STATEMENT. 
Lot  5.   (W  Lambs.) 

To  10  lambs,  734  lbs.  @  2.37  ots   $1759 

To  feed  as  follows: 

1.363.5  lbs.  shelled  corn  @  30  cts.  for  56  lbs.  or  $10.71  per  ton   730 

1,168  lbs.  ruta  bagas,  @  $2  50  per  ton..   L46 

604  lbs.  clover  hay,  @  $12  per  ton   362 

653.5  lbs.  oat  straw,  @  $6  per  ton  _   1.96 

Total  expenditures    $31.73 

By  10  lambs,  1,051  lbs.,  @  $4.60  per  cwt   $4855 

Profit  on  each  lamb  a   $1.66 
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LOT  6.  (10  Lambs.) 

Weekly  record  of  feed,  weight  and  gain.  (Ration— Oorn*  roots  and  oat  straw.) 


Dates. 

Weight 

lambs. 
Pounds. 

Corn. 
Pounds. 

Boots. 
Pounds. 

Oat  straw. 
Pounds. 

Water. 
fc  Pounds. 

Total 
cost  of 
feed  dor- 
ins  week. 

Total 
gain 
per 
week. 
Pounds 

• 

Cost  of 

one 
pound 
of  gain. 



Nov.  11.... 

739 

44  18  

766 

59 

84 

93 

122 

$0,700 

27 

$0,025 

44  25  

786 

73 

75 

110 

140 

.814 

20 

.040 

JL/UU* 

7ft 

ID 

Q1 

•OOf 

Q 

14.7 
.141 

44  9 

90 

91 

120.5 

131 

.956 

15.5 

.061 
.062 

4<  16.... 

823 

98 

91 

108.5 

125 

.963 

15.5 

»  23 

820 

865 

91 

106.5. 

160.5 

.895 

_3 

44  30™I 

855 

94' 

91 

105 

154^ 

!932 

35 

.026 

Jan.  6  

876 

106 

91 

104.5 

113 

.994 

21 

.047 

44  13.... 

899 

107 

91 

98 

137 

.980 

23 

.042 

M  20.— 

912 

105 

91 

96 

137.5 

.964 

13 

.074 

41  27  

937 

111 

73 

89.5 

151.5 

.963 

25 

.038 

.Feb.  3.... 

961 

112 

70 

83 

157 

.936 

24 

.039 

14  10.— 

985 

114 

70 

80.5 

154.5 

.939 

24 

.039 

44  17—. 

1,024 

132 

70 

76 

141 

1.022 

39 

.026 

Totals... 

1,868.6 

1,170 

1,898.6 

1,964.5 

FINANCIAL  STATEMENT. 
Lot  6.  (10  Lambs.) 

To  10  lambs,  739  pounds  @  2.37  cts   $17,514 

To  feed  as  follows: 

1,363.5  lbs.  shelled  corn  @  30  cts.  for  56  lbs.  or  $10.71  per  ton   7.308 

1,170  lbs.  rata  bagas  @  $2.50  per  ton   1.462 

1,393.5  lbs.  oat  straw  @  $6.00  per  ton  r   4.18 

Total  expenditures   $30,464 

By  10  lambs,  1,024  lbs.  @  $4.60  per  owt   $47.10 

Profit  on  each  lamb   $1.66 
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LOT  7.  (10  Lambs.) 


Weekly  record  of  feed,  weight  and  gain.  (Ration — Corn,  roots,  clover  hay  and  corn 

stalks,) 


Dates. 

Welghtoi 
lamb*. 
Pound*. 

Corn. 
Ponnda. 

Boots. 
Pounds. 

Glow 
hay. 
Ponnda 

Corn 
stalks. 
Ponnda. 

Water. 
Ponnda. 

Total 
oostof 

feed 
daring 

weak. 

Total 
gain 

week. 
Ponnda 

Goat  of 

one 
pound  of 
gain. 

Nov.  11- 

727 

"  18- 
"  25— 

762 
791 

59 
73 

84 

75 

58 
56 

47.25 
53 

141 
178 

$0,839 
.899 

35 
29 

$0,023 

.031 

Dec.  2- 
"  9 

801 

76 
90 

91 
91 

56 
51.5 

523 
49 

149 
146 

.934 
.995 

10 
19 

xm 

.062 

44  16 
"  23". 

839 
831 

98 
86.5 

91" 
91 

45 
44 

52 
50.5 

127.75 
157.25 

.986 
.915 

19 

-8 

.061 

"  30- 

864 

94 

91 

42 

49 

135 

.942 

33 

.028 

Jan.  6__ 

"  13- 
"  20- 
"  27- 

890 
906 
937 
966 

106 
107 
105 
111 

91 
89 
91 
73 

41.5 
38.5 
38.5 
37 

49 
455 
45.5 
44.5 

105.5 
117 
128.25 
132 

1.003 
.983 
.975 
.973 

26 
16 
31 
29 

.038 
.061 
.031 
.033 

Feb.  3- 
"  10- 
17- 

991 
1,015 
1,061 

112 
114 
132 

70 
70 
70 

33.5 
31.5 
25.5 

41 

38.5 

37.5 

132.75 

135 

127.5 

.949 
.944 
1.003 

25 
24 
46 

.037 
.039 

xm 

Totals. 

1,363.5 

1,168 

601.5 

664.76 

1,912.0 

FINANCIAL  STATEMENT. 
Lot  7.  (10  Lambs.) 

To  10  lambs,  727  lbs.  @  237  eta   $172 

To  feed  aa  follows: 

1,363.5  lbs.  shelled  corn,  @  30  eta  for  56  lbs.  or  $10.71  per  ton   730 

1,168  lbs.  ruta  bagas,  @  $2  50  per  ton   1.46 

601.5  lbs.  clover  hav,  @  $12  per  ton   3.61 

654.75  lbs.  corn  stalks,  @  $3  per  ton   _._  _  38 

Total  expenditures   $30.67 

By  10  lambs,  1,061  lbs.,  @  $4.60  per  owt.   $4831 

Profit  on  each  lamb   _   $132 
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LOT  8.   (10  Lambs.) 

Weekly  record  of  feed,  weight  and  gain.  (Ration— Corn,  roots  and  com  stalks.) 


Bates. 

Weight 

of 
lambs. 
Pounds. 

Corn. 
Pounds. 

Boots. 
Pounds. 

Corn 
stalks. 

Pounds. 

Water. 
Pounds. 

Total, 
cost  of 
feed  per 
week. 

lOTAl 

gain 

week. 
Pounds 

Cost  of 

one 
pound 
gain. 

Nov.  11  

753 

14  18  

"  25  

766 
789 

59 
73 

84 

75 

103.5 
121.5 

114 
147.5 

$0,576 
.666 

13 
23 

10.044 
.028 

UnC  A  

"  9 

oU4 

HQ. 

90 

oi 

yi 
91 

loo 
111.5 

IOO 

132 
139.5 

.719 
.762 
.799 
.732 

15 
19.5 

.047 
.039 
.040 

lo  

»  23 

843 
835 

98 
86.5 

91 
91 

107.5 
104.5 

121 
157.75 

19.5 
-8 

44  30  

871 

94 

91 

105 

156.5 

.774 

36 

.021 

Jan.  6  

"  13  

"  20  

44  27.— 

887 
911 
937 
962 

104 
107 
105 
111 

91 
89 
91 
73 

103.5 
92 
87.5 
86 

132 
145.5 
145 
144.25 

.825 
.822 
.807 
.814 

16 
24 
26 
25 

.051 
.034 
.031 
.032 

Feb.  3  

u  10  

"  17.. 

-—  

987 
1,009 
1,055 

112 
114 
133 

70 
70 
70 

83 

80.5 

76 

141 

159.75 

154 

.811 
.819 
.913 

25 
22 
46 

.032 
.037 
.019 

Totals 

1,362.5 

1468 

1,395 

1,989.75 

FINANCIAL  STATEMENT. 
Lot  8.   (10  Lamb*.) 

To  10  lambs,  753  lbs.  @  237  ote.  _   $17.84 

To  feed  as  follows: 

1362.5  lbs.  shelled  corn  @  30  cts.  per  56  lbs.  or  $10.71  per  ton  _  7.30 

1,168  lbs.  ruta  bagas  @  $2.50  per  ton    1.46 

1396  lbs.  corn  stalks  @  $3.00  per  ton   2.09 

Total  expenditures   $28.69 

By  10  lambs,  1,055  lbs.  @  $4.60  per  owt   $48.53 

Profit  on  each  lamb   $1.98 
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MICHIGAN  EXPERIMENT  STATION. 


LOT  9.  (10 


Weekly  record  of  feed,  weight  and  gain.  (Ration— Corn,  roots,  clover  hay  and  bean 

straw. 


Weight  of 
lambs. 
Pounds. 

Corn. 
Pounds. 

Boots. 
Pounds. 

Clover 
hay. 
Pounds 

Bean 
Pounds. 

Water. 
Pounds. 

Total 
cost  of 
feed 
during 
week. 

Total 
gain 

week. 
Pounds 

Cost  of 

one 
pound 
gain. 

Nov.  11... 

743 

44  18... 

772 

59 

84 

58 

50 

148 

10.944 

29 

10.032 

.  "  25._. 

800 

73 

75 

56 

57.5 

175 

1.021 

28 

.096 

Dec.  2-- 

801 

70 

91 

56 

56 

193 

1.020 

1 

1.020 

"  9 

90 

91 

55.5 

56 

187.5 

1.124 

30.5 

.036 

"  36.- 

862 

98 

91 

47.5 

56 

127.75 

1.119 

305 

.036 

"  23— 

847 

86.5 

91 

44 

52 

150.25 

1.022 

-15 

44  30— 

883 

94 

91 

42 

49 

129.5 

1.040 

36 

.028 

Jan.  6... 

909 

106 

91 

41.5 

49 

117.5 

1.101 

26 

.042 

"  13— 

922 

107 

89 

38.5 

43 

110.25 

1.065 

13 

.081 

"  20_- 

953 

105 

91 

38.5 

42 

127.5 

1.054 

31 

.034 

"  27... 

978 

111 

73 

37 

42 

128.5 

1.054 

25 

.042 

Feb.  3— 

1,000 

'  112 

70 

33.5 

41 

141.75 

1.031 

22 

.046 

"  10-. 

1,021 

114 

70 

31.5 

38.5 

144 

1.022 

21 

.048 

"  17... 

1,066 

133 

70 

25.5 

37.5 

135.5 

1.063 

45 

.024 

Totals- 1  

1,358.5 

1,168 

605 

669.5 

8,016 

FINANCIAL  STATEMENT. 
Lot  9.  (10  Lambs.) 

To  10  lambs,  743  lbs.,  @  2  37  cts  _   $17.60 

To  feed  as  follows: 

1358.5  lbs.  shelled  corn,  @  30  cts.  for  56  lbs.,  or  $10.71  per  ton   7.28 

1,168  lbs.  ruta  bagas,  @  $2.50  per  ton   1.46 

605  lbs.  clover  hay,  @  $12  per  ton   3.63 

669.5  lbs.  bean  straw,  @  $7  per  ton   254 

Total  expenditures   $3231 

By  10  lambs,  1,066  lbs.,  @  $4.60  per  cwt   $49.06 

Profit  on  each  lamb   $1*67 
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LOT  10.  (10  Lambs.) 

Weekly  record  of  feed,  weight  and  gain,  {Ration— OorUj  roots  and  bean  straw.) 


Data*.. 

Weight 

lambs. 
Pounds. 

Corn. 
Pounds. 

Boots. 
Pounds. 

Been 
straw* 
Pounds. 

Water. 
Pounds. 

Total 
oost  of 
XBBa  aor* 
ins  week. 

Total 
fain 
per 
week. 
Pounds 

uost  or 

one 
pound  of 
gain. 

Nov. 

11.. 

745 

M 

18.. 

lot 

ov 

OA 

oft 

line 
LLAJo 

174 

WjuJolD 

10 
125 

an  f¥?7 

U 

25.. 

17170 
/  ID 

Jo 

7K 

10 

USD 

1QA 

loft 

1A 
IO 

AK*7 
,\JO( 

Deo. 

2_. 

791 

82 

91 

119 

183.5 

.968 

18 

.053 

«i 

9 

90 

91 

112 

16955 

.987 

25 

.039 

u 

16- 

841 

98 

91 

118 

141.5 

1.051 

25 

.042 

(• 

23._ 

841 

86.5 

91 

111.5 

164.75 

.966 

-0 

tt 

30.. 

874 

94 

91 

112 

156.5 

1.009 

33 

.030 

Jan. 

6- 

892 

106 

91 

111.5 

126 

1.071 

18 

.059 

•i 

13- 

907 

107 

89 

96 

140.5 

1.020 

15 

.068 

«i 

20.. 

929 

105 

91 

94.5 

136.5 

1.007 

22 

.045 

M 

27.. 

957 

111 

73 

88.5 

163.25 

.995 

28 

.035 

Feb. 

3.. 

987 

112 

70 

83 

168.75 

.977 

30 

.032 

it 

10.. 

998 

114 

70 

80.5 

15955 

•980 

11 

.089 

U 

17.. 

1,041 

133 

70 

79 

160 

1.075 

43 

.025 

Totals... 

1,874.5 

1,168 

1,448.0 

1,227.75 

FINANCIAL  STATEMENT. 

Lot  10.  (10  Lambs.) 

To  10  lambs,  745  lbs,  @  2.37  ota   $17.65 

To  feed  as  follows: 

1,370.6  lbe,  shelled  oorn  @  30  ots.  for  56  lbe.  or  $10.71  per  ton   7.34 

1,168  lbs.  ruta  bagas  @  $2  50  per  ton  r   1.46 

1,443  lbs  bean  straw  @  $7.00  per  ton   5.05 

Total  expenditures   $31.50 

By  10  lambs,  1,041  lbs.  @  $4.60  per  cwt   $47.88 

Profit  on  eaeh  lamb   $1.63 
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MICHIGAN  EXPERIMENT  STATION. 


Table  I.— Financial  Summary.— Length  of  feeding  period  14  weeks. 


i 


3 
4 

5 
6 
7 
8 
9 

10 


Distinguishing  rations. 


Corn,roots  and  clover 

hay  

Corn,  root?  and  al 

falfa  

Corn,  roots,  clover 

hay  and  millet  hay . 
Corn,  roots  and  mil 

let  hay  

Corn,  roots,  eloyer 

hay  and  oat  straw 
Corn,  roots  and  oat 

straw  

Corn,  roots,  clover 

hay  and  corn  stalks 
Corn,  roots  and  corn 

stalks  

Corn,  roots,  dorer 

hay  and  bean  straw 
Corn,  roots  and  bean 

straw  


75.2 
74.0 
74.8 
72.9 
78.4 
73.9 
72.7 
758 
74.3 
74.5 


i 


107.6 
108.4 
108.0 
98.7 
105.1 
102.4 
106.1 
105.5 
1066 
104.1 


§ 

o* 


10.488 
0.477 
0.456 
0.522 
0452 
0.458 
0.899 
0.358 
0.455 
0.467 


ti 


82.4 
34.4 
382 
♦25.8 
31.7 
28.5 
83.4 
80.2 
82.8 
296 


$1,782 
1.753 
1.772 
1.727 
1.789 
1.751 
1.722 
1.789 
1.760 
1.765 


II 
1 

\ 


$1,584 
1.642 
1518 
1.347 
1.488 
1.298 
1834 
1088 
1.470 
1.884 


fil 


$4,949 
4.986 
4.968 
4.540 
4.884 
4.710 
4.880 
4.858 
4.908 
4.788 


P 


$1,588 
1590 
1.682 
1.464 
1.661 
1.665 
1.828 
1.984 
1.672 
1.688 


♦This  lot  was  troubled  from  time  to  time,  especially  daring  the  early  part  of  the  feeding  period  with 
sooars. 


One  of  the  important  things  for  a  sheep  feeder  to  know  is  about  how  much 
it  oosts  to  grow  or  produoe  a  pound  of  mutton.  It  is  doubtful  whether 
the  average  prioes  of  food  stuffs  will  rule  higher  during  any  one  season 
than  those  ourrent  last  winter,  consequently  where  proper  oare  is  taken 
in  feeding,  the  oost  of  a  pound  of  gain  should  not  exoeed  five  cents. 

The  uniformity  in  weight  of  the  lambs  at  the  beginning  of  the  experi- 
ment was  of  course  a  result  of  the  oareful  assorting  and  other  than  to  show 
that  fact,  the  first  oolumn  of  figures  is  of  no  importance.  On  the  other 
hand  the  great  similarity  in  weight  of  the  lambs  at  the  end  of  the  fatten- 
ing period  is  very  suggestive,  fed  as  they  were  on  suoh  a  variety  of  rations 
it  dearly  emphasizes  the  great  importance  of  skill  in  feeding  as  well  as 
the  kind  of  food  oonsumed  in  obtaining  good  results.  This  is  still  further 
shown  by  the  average  oost  of  feed  for  eaoh  lamb,  average  net  profit  on 
eaoh  lamb,  total  gain  per  lamb  and  oost  of  a  pound  of  gain. 
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Perhaps  the  most  significant  faot  exhibited  by  this  table  is  that  under 
the  conditions  obtaining  in  this  experiment  every  lot  with  the  exception 
of  lot  4,  fed  millet  hay,  gave  a  greater  average  net  profit  than  did  the  lot 
reoeiving  clover  hay  alone  as  the  fodder  ration.  The  lot  showing  the 
highest  average  net  profit  was  lot  8,  fed  oorn  stalks  alone  as  the  fodder 
ration,  while  lot  4  reoeiving  millet  hay  gave  the  smallest  net  profit  per 
lamb. 

It  is  also  of  interest  to  note  the  similarity  in  the  average  gain  of  the  lambs 
in  lots  1,  2,  3,  5,  7,  8  and  9.  The  increased  profit  in  oase  of  oorn  stalks 
and  some  other  fodders  was  not  dne  therefore  to  greater  gains  bnt  to  smaller 
cost  of  food  stuffs.  While  perhaps  one  ration  may  prodnoe  a  pound  of 
gain  as  economically  as  others  it  may  yet  be  an  inferior  ration  for  fatten- 
ing lambs  because  it  fails  to  prodnoe  large  gains.  Any  condition  wbioh 
wonld  cause  a  chance  in  price  of  food  stuffs  would  greatly  alter  the  results 
exhibited  in  this  table. 


Table  II.— Average  weekly  gain  per  lamb  and  average  weekly  temperature. 


Data*. 

Lot 

Lot 

Lot 

Lot 

Lot 

Lot 

Lot 

Lot 

Lot 

Lot 

weekly 

tare. 

1 

a 

8 

4 

s 

6 

7 

9 

10 

k 

i 

Nov.  11  

«  18  

33 

2.3 

3.1 

1.7 

3.7 

2.7 

35 

13 

2.9 

1.2 

257 

423 

*  25  

2.7 

13 

1.6 

2.4 

2.1 

2.0 

2.9 

23 

2.8 

1.6 

2.17 

31.9 

Dec.  2  

1.9 

2.1 

1.3 

1.4 

1.0 

.6 

1.0 

1.5 

.1 

1.8 

1.27 

32.5 

"  9  

24.4 

-  16  

♦3.2 

5.9 

4.8 

L7 

3.5 

3.1 

3.8 

3.9 

6.1 

5.0 

4.01 

25.2 

«  23  

-.5 

.2 

-1.4 

-1.4 

-J5 

-3 

-.8 

-.8 

-1.5 

0.0 

-.70 

51.8 

tt  30  

3.2 

4.5 

4.0 

a7 

3.7 

as 

33 

3.6 

ae 

33 

a64 

40.2 

Jan.  6  

1.7 

2.0 

2.0 

23 

1.9 

2.1 

2.6 

1.6 

2.6 

L8 

2.06 

20.7 

"  13  

3.0 

2.5 

23 

2.8 

2.4 

23 

1.6 

2.4 

13 

1.5 

2.21 

28.4 

"  20  

1.7 

3.0 

2.1 

2.0 

1.5 

13 

3.1 

2.6 

ai 

22 

2.26 

30.1 

"  27  

2.6 

L4 

1.9 

2.2 

3.1 

2.5 

2.9 

2.5 

2.5 

2.8 

2.44 

sas 

Feb.  3  

2.4 

2.4 

ao 

2.4 

20 

2.4 

2.5 

2.5 

2.2 

3.0 

2.48 

36.1 

M  10  

L9 

1.5 

26 

3.0 

2.5 

2.4 

2.4 

22 

2.1 

1.1 

2.17 

33.0 

«'  17  

5.3 

53 

5.9 

1.6 

4.8 

a9 

4.6 

4.6 

4.5 

43 

4.48 

26.2 

At.  wVy  gain.. 

231 

2.45 

237 

134 

2.26J 

2.03 

238 

2.15 

230 

2.11 

•  Gain  for  two  weeks. 


The  above  table  shows,  the  average  gain  per  lamb  by  weeks  for  each 
lot,  and  both  the  average  gain  per  lamb  in  eaoh  pen  and  the  average  gain 
by  weeks  throughout  the  whole  period  for  all  the  lota,  also '  the  average 
weekly  temperature.  December  6  the  lambs  were  dipped  and  owing  to 
the  unfavorable  weather  were  still  damp  on  Monday  morning  the  9th, 
whioh  was  the  regular  time  for  weighing,  consequently  it  was  thought 
best  not  to  weigh  until  Deoember  16,  the  gains  recorded  opposite  that 
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date  are  therefore  for  two  weeks.  The  gains  were  quite  uniform  from 
week  to  week  exoept  Id  oase  of  the  week  ending  Deoember  23,  when  there 
was  a  decided  loss  in  all  bat  two  pene. 


Table  IIL— Summary  of  food  consumed  and  dry  matter. 


Distinguishing  rattans. 


u 

2 

V 

Amount  of  roots 
fed  during  period. 

11  ' 

n 

i! 

il 

Pounds  of  dry  mat- 
tor  to  a  pound  of 
gain. 

1,869.5 

1,181 

1,147.5 

2,017 

2,327.07 

7.182 

1,858 

1,168 

1,228 

2,881.75 

2,462.18 

7.157 

1,869.5 

1,181 

♦600 

1,986.75 

2,862.56 

7.116 

164075 

1,850.5 

1,168 

916 

1,869.25 

2,181.96 

8.457 

1,868.5 

1,168 

♦602 

1,972  25 

2,840  40 

7.882 

1581.5 

1,8*6.5 

1,170 

1,129.75 

1,964.25 

2,874.28 

8.830 

1,868.5 

1,168 

♦586.5 

1,912 

2,181.88 

6.582 

11562.75 

1,862.5 

1,168 

1,159 

1,989.75 

2,041.86 

6.758 

1,858.5 

1,168 

♦608 

2,016 

2,886.98 

7.852 

§602.5 

1,870.5 

1,168 

1,809.2 

2,227.75 

2,50168 

8.472 

Corn,  roots  and  clover 
hay  

Corn,  roots   and  al 
falfa  

Corn,  roots,  elover  hay 
and  millet  hay  


4 
5 

6 

7 

8 
9 

10 


Corn,  roots  and  millet 
hay  

Corn,  roots,  clover  hay 
oat  straw  


Corn,  roots  and  oat 
straw  

Corn,  roots,  clover  hay 
andeorn  stalks  


Corn,  roots  and  eorn 
stalks 


Corn,  roots,  clover  hay 
and  bean  straw  


Corn,  roots  and  bean 
straw  


*  Clover  hay. 
t  Millet  hay. 
1  Oat  straw. 
I  Corn  stalks. 
I  Bean  straw. 

The  amount  of  corn  and  roota  fed  to  the  various  lots  was  praotioally  the 
same  though  eaob  lot  was  fed  what  they,  in  the  judgment  of  the  feeder, 
required.  Where  olover  hay  was  fed  with  some  other  fodder  it  was  fed  at 
night  and  the  other  fodder  in  the  morning.  The  total  amount  of  olover 
hay  fed  in  this  way  to  lots  3,  5,  7  and  9  was  within  a  very  few  pounds  the 
same.  Knowing  these  faots,  comparisons  between  the  different  fodders 
beoome  all  the  more  valuable  as  no  one  can  attribute  the  good  results 
obtained  to  the  increased  amount  of  grain  or  roots  fed  to  any  particular 
lot. 
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Speaking  in  general  terms  the  lambs  drank  an  average  of  about  two 
pounds  of  water  eaoh  per  day.  The  column  showing  the  total  amount  of  dry 
matter  eaten  indicates  the  amount  eaten  as  stated  and  not  the  amount  fed 
as  in  some  oases  there  was  quite  a  little  waste,  especially  with  suoh  fod- 
ders as  corn  stalks  and  oat  straw.  The  results  tabulated  in  the  last  ool- 
umn  of  the  above  table  are  important  not  only  from  a  soientifio  but  a 
praotioal  standpoint.  These  figures  give  the  number  of  pounds  of  dry 
matter  required  to  produce  a  pound  of  gain.  This  datum  is  important 
for,  while  the  net  profit  on  lambs  in  the  different  lots  depends  upon  the 
ourrent  prices  of  food  stuffs,  the  dry  matter  reauired  to  produoe  a  pound 
of  gain  would  remain  substantially  the  same  from  year  to  year.  Only 
6.76  pounds  of  dry  matter  were  required  to  produoe  a  pound  of  gain  when 
corn  stalks  were  used  as  fodder.  This  was  the  best  showing  made  by  any 
fodder  used  in  the  experiment  On  the  other  hand  fully  a  pound  and 
one-half  more  of  dry  matter  was  necessary  to  produoe  a  pound  of  gain  in 
those  lots  whiob  were  fed  millet  hay  and  oat  straw.  In  the  remaining 
lots  there  was  but  little  variation  in  this  particular. 

Tabus  TV.— Total  protein,  carbohydrates  and  fat. 


1 
2 
8 

4 

5 

6 

7 

8 
9 

10 


Distinguishing  rations. 


Corn,  roots  and  clover  hay 
Corn,  roots  and  alfalfa 
Corn,  roots,  clover  hay 

and  millet  hay  

Corn,  roots  and  millet  hay 
Corn,  roots,  clover  hay 

and  oat  straw  

Corn,  roots  and  oat  straw 
Corn,  roots,  clover  hay 

and  corn  stalks  

Corn,  roots  and  corn 

stalks  

Corn,  roots,  clover  hay 

and  bean  straw-—  

Corn,  roots   and  bean 

straw  


gain 

h 

V 

3  & 

fl 
& 

Pounds  of  foddc 
to  one  pound  g 

Pounds  of  graix 
to  one  ponnc 
gain. 

Digestible  pro 
fed  per  day 
1,000  pounds. 

ill  \ 

}li 

i 
| 

i 

2.81 
2.45 

3.54 
8.55 

4.227 
8.947 

2.03 
2.23 

14.99 
15.61 

.87 
.84 

1:  8.4 
1:  7.9 

2.37 
1.84 

3.43 
3.55 

4.125 
5.284 

1.91 
1.75 

15.66 
16.11 

•88 
.81 

1:  9.3 
1:10.4 

2.26 
2.03 

3.57 
3.96 

4.301 
4.784 

1.78 
1.45 

15.63 
16.27 

.88 
.78 

1:  9.9 
1:12.6 

2.38 

8.44 

4.082 

1.78 

15.18 

.82 

1:  9.7 

2.16 

8.88 

4.511 

1.47 

14.94 

.75 

1:11.4 

2.80 

3.78 

4.205 

2.11 

4.42 

4.680 

It  is  remarkable  that  the  amount  of  fodder  and  grain  fed  to  pro- 
duoe a  pound  of  gain  was  so  uniform  in  all  the  lots.  In  Table  III  it  is 
shown  that  the  total  amount  of  oorn  and  roots  fed  to  eaoh  lot  was  praoti- 
oally  the  same,  so  that  we  are  safe  in  oonoluding  that  the  differences  in 
results  were  due  to  the  fodders  in  the  ration  rather  than  to  the  differences 
in  the  amount  of  grain  fed.  It  might  be  thought  that  the  variations 
would  have  been  more  marked  had  the  proportion  of  fodder  to  grain  been 
greater  but  there  was  not  an  excessive  amount  of  grain  fed  as  oompared  with 
the  fodder,  the  relation  existing  between  the  two  being  praotically  what 
the  appetites  of  the  lambs  demanded  and  the  same  as  it  has  been  in  pre- 
vious years. 
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Table  VI  —Waste  of  different  fodders  in  pounds  during  whole  period. 


Lot  

1 

2 

3 

4t 

5 

6 

7 

8 

9 

10 

Clover  hay  

27 

8 

2 

15 

2 

Alfalfa  

59.75 

Millet  hay  

4 

42.75 

Oat  straw  

182 

244 

Corn  stalks  

92 

215 

Bean  straw  

67 

188.75 
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FEEDING  CORN  SMUT  TO  DAIRY  COWS. 


\ 

BY  CLINTON  3D.  SMITH. 


Prof.  0.  F.  Wheeler,  the  botanist  of  the  station,  reports  as  follows  con- 
cerning the  life  history  of  corn  smut  and  precautions  to  be  observed  to 
avoid  its  farther  extension: 

"IAfe  History. — In  an  address  delivered  before  the  Agricultural  Club 
at  Berlin,  Germany,  February  11,  1888,  Dr.  Oscar  Brefeld  first  gave  to 
the  world  the  true  life  history  of  corn  smut.  For  twelve  years  he  had 
experimented  with  the  greatest  care,  both  in  the  field  and  in  the  labora- 
tory, to  learn  the  actual  behavior  of  the  smuts  of  cereals. 

It  had  been  proven  before  this  time  that  the  smuts  of  wheat,  barley 
and  oats  enter  the  sprouting  grain  when  the  young  stem  is  less  than 
one-quarter  of  an  inch  in  length  and  grow  upwards  with  the  growth 
of  the  stem  until  the  grains  in  the  head  are  formed,  when  they  at  onoe 
seize  upon  this  storehouse  of  prepared  food,  appropriating  it  to  their 
own  use.  Until  1887  it  was  supposed  that  corn  smut  followed  the  same 
course  of  development. 

The  crowning  glory  of  Bref eld's  discovery  is  in  proving  that  corn 
smut  may  infect  the  plants  at  any  time  before  their  full  maturity,  and 
moreover  that  the  ripened  smut  spores  themselves  do  not  directly,  by 
falling  upon  the  corn  plants,  produce  the  disease. 

The  black  dusty  masses  of  ripened  smut  boils  contain  multitudes  of 
dark  brown  spores  well  protected  with  thick  walls,  making  them  capable 
of  resisting  extremes  of  temperature  and  moisture  and  retaining  their 
germinating  power  for  a  number  of  years. 

These  spores  were  found  by  Brefeld  to  germinate  readily  outside  and 
away  from  corn  plants  whenever  placed  in  moist  fresh  manure.  He 
also  found  that  they  would  not  germinate  readily  in  pure  water,  but 
that  in  manure  water  the  spores  germinate  rapidly,  forming  a  multitude 
of  short  branches  which  produced  secondary  spores  in  great  numbers. 
These  secondary  spores  are  formed  in  the  air,  on  the  surface  of  water, 
also  beneath  it,  and  are  easily  carried  by  winds  to  fields,  falling  upon  all 
parts  of  corn  plants.  Dew  and  rain  carry  these  small  spores  inside  the 
leaf  sheaths  and  the  husks  of  the  ears,  where  they  at  once  send  out 
germ  tubes  that  enter  the  plants,  producing  a  local  disease  (the  well 
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known  smut  boils)  near  the  place  of  infection.  In  two  or  three  weeks 
after  the  infection  the  characteristic  smut  boils  appear. 

This  disease  has  been  known  since  the  discovery  of  America  and  has 
followed  the  introduction  of  corn  raising  into  all  parts  of  the  globe. 

The  loss  to  the  corn  crop  is  rarely  a  serious  one,  in  ordinary  years, 
not  averaging  over  two  per  cent. 

Prevention. — No  remedy  for  corn  smut  is  known.  From  the  above 
account  of  its  life  history  it  is  evident  that  it  is  useless  to  treat  the 
seed  previous  to  planting.  No  doubt  fungicides  sprayed  upon  the  grow- 
ing corn  might  check  the  disease,  but  this  treatment  is  not  practicable. 

Certain  precautions  may  lessen  the  disease,  for  instance,  cutting  out 
and  destroying  smutted  parts  before  the  spores  ripen  and  the  use  of 
chemical  fertilizers  and  well  rotted  manure  with  a  reasonable  rotation 
of  crops.  The  use  of  manure  from  stock  fed  with  silage  of  smutted  corn 
certainly  tends  to  increase  the  liability  to  infection  in  fields  to  which 
such  manure  is  applied.  Our  knowledge  of  the  manner  in  which  the 
disease  is  carried  from  field  to  field  is  wanting." 


The  unusual  prevalence  of  smut  in  the  College  corn  fields  in  the  fall 
of  1895  furnished  the  material  for  an  experiment  to  test  the  effect  of 
feeding  corn  smut  both  in  moderate  and  excessive  quantities  to  dairy 
cows. 

The  smut  was  gathered  after  the  corn  was  cut  and  no  attempt  was 
made  to  entirely  separate  the  husks  and  small  abortive  ears  from  the 
actual  smut  boils.  Many  masses  of  smut  fell  to  the  ground  and  brought 
away  with  them  small  quantities  of  sand.  The  figures  given  in  the  tables 
below,  therefore,  indicate  not  the  exact  amount  of  smut  consumed,  since 
with  the  smut  there  was  a  small  but  uncertain  per  cent  of  sand,  husks 
and  small  pieces  of  leaves  and  abortive  ears.  The  smut  was  drawn 
to  the  barn  as  fast  as  gathered  and  stored  in  bulk.  It  suffered  no  appar- 
ent fermentation  or  change  of  any  kind  before  it  was  fed. 

The  smut  was  given  to  the  cows  mixed  with  their  grain  ration,  which 
consisted  of  corn,  four  parts;  wheat  bran,  three  parts;  ground  oats,  two 
parts,  and  oil  meal,  one  part 

The  rough  feed  consisted  of  corn  stalks  cut  into  inch  lengths  and  a 
small  ration  of  hay,  never  exceeding  six  pounds  per  day,  thus  compelling 
the  cows  to  derive  the  principal  part  of  their  nourishment  from  the  corn 
stalks  and  the  smut  and  grain  ration. 

The  four  cows  used  in  the  experiment  were  grades,  apparently  vigor- 
ous and  healthy,  purchased  in  the  vicinity  of  the  College.  The  essential 
facts  in  regard  to  them  are  as  follows: 


The  Feeding  Experiment. 


Table  I. 


Name. 


Breed. 


Age, 
yean. 


Dae  to  otto. 


Jersey 


Shortborn 


9 
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The  experiment  began  November  6,  1895. 

Materna  and  Milla,  the  former  six  months  9a  calf  at  the  beginning 
of  the  experiment  and  the  latter  due  to  calve  early  in  its  progress,  were 
fed  corn  smut  in  as  large  doses  as  they  could  be  induced  to  receive  it. 

Halo  fresh  in  milk,  and  Hebe  six  months  in  calf  at  the  beginning  of 
the  experiment  received  the  smut  in  moderate  doses  only. 

To  each  of  the  two  cows,  Hebe  and  Halo,  two  ounces  of  smut  were 
given  daily  from  the  7th  to  the  12th  of  November.  On  the  12th  this 
quantity  was  doubled,  each  cow  receiving  four  ounces.  On  the  13th 
the  ration  of  smut  was  again  doubled  and  each  cow  was  given  one-half 
pound.  This  quantity  was  again  increased  on  the  15th  to  twelve  ounces 
and  finally  on  the  17th  to  one  pound  per  day. 

A  pound  of  smut  in  the  condition  existing  at  the  time  of  the  experi- 
ment would  fill  a  two-quart  measure. 

For  Materna  and  Milla  on  the  other  hand  the  dose  was  very  rapidly 
increased  from  two  ounces  per  day,  on  the  7th  and  8th  of  November,  to 
four  ounces  on  the  9th  and  10th,  six  ounces  on  the  11th  and  12th, 
twelve  ounces  on  the  13th  and  14th,  one  pound  and  a  quarter  on  the 
15th  and  16th,  one  pound  and  three-fourths  on  the  17th  and  18th  and 
finally  two  pounds  per  day  of  the  smut  each,  from  the  19th  of  November 
to  the  12th  of  December  inclusive.  In  order  to  test  the  matter  fully 
the  amount  given  these  cows  was  very  rapidly  increased  after  the  13th 
of  December.  On  that  day  they  each  received  three  pounds  of  smut,  on 
the  14th  four  pounds,  on  the  15th  five  pounds,  on  the  16th  six  pounds, 
on  the  17th  seven  pounds,  on  the  18th  ten  pounds,  and  finally  on  the 
19th  eleven  pounds,  when  the  experiment  closed. 

Ten  pounds  of  smut  shovelled  into  a  half  bushel  measure  filled  it.  It 
is  evident  that  the  cows  received  in  this  daily  ration  more  smut  than 
they  could  possibly  get  in  foraging  over  a  corn  field  after  the  removal 
of  the  crop  or  in  the  stables  in  the  winter  when  fed  exclusively  upon 
corn  stalks  as  the  roughage  of  the  ration. 

At  the  beginning  of  the  experiment  the  cows  ate  the  smut  with  great 
avidity,  and  the  two  cows,  Hebe  and  Halo,  who  received  it  in  moderate 
quantities  only,  continued  to  prefer  it  to  their  grain  feed  up  to  the  close 
of  the  experiment.  The  two  cows  who  received  it  in  immoderately  large 
quantities,  on  the  other  hand,  manifested  a  less  liking  for  it,  as  the  quan- 
tity was  increased,  although  they  did  not  reject  it  up  to  the  very  last  day 
of  the  experiment* 

No  change  in  appearance  was  noticed  in  the  dung  until  the  22d  of 
November,  when  it  was  observed  to  be  distinctly  darker  than  that  of 
other  cows  in  the  stable  fed  a  similar  ration  of  grain  and  fodder  without 
the  smut.  In  consistency  it  was  somewhat  harder  than  normal  and  pos- 
sibly in  the  cases  of  Materna  and  Milla,  somewhat  scantier. 

Except  in  the  case  of  Milla,  who  dropped  her  calf  on  the  5th  of  Decem- 
ber, the  weights  of  the  cows  for  the  most  part  gradually  increased.  Cer- 
tainly no  ill  effect  was  noticed  which  could  be  ascribed  to  the  feeding 
of  corn  smut. 

An  examination  of  Table  III  reveals  no  variations  in  temperature  that 
could  be  ascribed  to  the  corn  smut.  The  low  temperature  of  Materna 
on  November  8  was  due  to  her  having  been  exposed  to  a  cold  rain  storm 
for  a  couple  of  hours  previous  to  the  taking  of  the  temperature.  The 
temperature  of  Milla  dropped  suddenly  just  prior  to  her  calving. 
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The  following  table  gives  the  weights  of  the  cows  by  weeks  beginning 
with  the  12th  of  November  and  ending  with  Christmas. 


Table  II.— Weights  of  the  cows  by  weeks. 


Date. 


November  5. 

12 
19, 
26. 

December  3 
10. 
17. 
24 


Materna. 


lbs. 
980 
904 
000 
1,007 
990 
1,000 
1,072 
1,007 


Mllla. 


lbs. 
1,046 
1,074 
1,068 
1,083 
1,114 
975 
912 
875 


Hebe. 


lbs. 
022 
992 
960 
991 
1,004 
1,018 
1,082 
1,016 


Halo. 


Ifai 


7M 
742 

m 

766 


The  temperature  of  each  cow  was  taken  at  the  same  .hour  three  timei 
per  week.  In  the  following  table  these  temperatures  are  arranged 
in  order. 


Table  III— Temperatures  of  the  four  cows  on  alternate  days. 


Date. 


November 


December 


6.. 
8.. 
9.. 
11.. 

18.. 
15.. 
18.. 
20.. 

22.. 
25.. 
27.. 
29.. 

2.. 
4. 
6.. 
10. 

IS. 
14. 
16. 
19. 

21.. 
28. 
26.. 


Halo, 


101.4 
101.8 
101. 
101.7 


101.2 

101. 

101.8 

101.2 
101.6 
101.8 
101.7 

101.5 
102. 
108.8 
101.6 

102. 
102.1 
101.4 
101.6 

101.8 
101.6 
101.4 


Hebe. 


102.4 
101.4 
100.8 
101.8 

101.8 
10LI 
101.5 
108. 

102.1 
HA8 
108. 
101.9 

108J8 
10&5 
1014 
102. 

102. 
1019 
101.8 
101.8 

100.6 
101.4 
102.8 


Materna 


108. 
96. 
101.4 
102. 

102.1 
101.4 
101. 
102. 

101.8 
103.4 
108.2 
10&9 

108.4 
108. 
10&5 
108. 

108.4 
1028 
1015 
108.1 

102. 

101.4 

108* 


Mill*. 


1014 
lOU 
10U 
10L1 

ioei 

108L4 
102.1 
MM 

VOL 

iom 

10M 
108.4 

10U 
10LI 
10U 
102. 

1(8. 
10!i 
101.5 
108L 

1(8.: 

10U 
101.4 


The  pregnant  cows  were  watched  for  signs  of  abortion,  but  none 
appeared. 

Their  milk  yield  was  regular  and  constant,  in  the  case  of  the  cow* 
giving  milk,  and  no  indication  was  given  of  any  variation  in  this  respect 
from  normal  conditions. 

On  the  very  last  day  of  the  experiment,  five  pounds  of  the  corn  smnt 
were  given  in  the  morning  and  six  pounds  at  night  to  Materna  and  Milto- 
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The  following  morning  it  was  found  that  the  night  feed  had  not  been 
entirely  eaten  up,  approximately  three-fourths  of  a  pound  of  the  mixed 
grain  and  smut  being  left  in  each  manger.  Their  appetite  for  smut 
seemed  to  have  been  completely  satisfied  for  the  first  time  during  the 
experiment. 

On  December  20,  four  pounds  of  smut  were  again  fed  these  cows,  mixed 
as  usual  with  their  grain  feed.  While  the  cows  did  not  absolutely  refuse 
the  mixture,  they  ate  it  with  very  evident  reluctance.  The  bowels  of 
Milla  were  loose  from  the  heavy  feeding  of  the  day  previous  and  the  cow 
seemed  decidedly  indisposed.  Her  temperature  rose  to  103°  on  the 
evening  of  December  19,  the  day  on  which  she  received  the  eleven  pounds 
of  smut. 

The  behavior  of  the  two  cows,  Materna  and  Milla,  was  watched  for  a 
week  thereafter.  They  continued  in  good  health  and  gave  no  signs  of 
any  abnormal  condition  of  the  bowels.  Their  dung  gradually  lost  the 
dark  color  and  the  cows  then  became  in  every  way  normal. 

Samples  of  the  corn  smut  were  placed  in  the  hands  of  the  chemist 
for  analysis,  with  the  following  results: 

i 

Composition  of  Corn  Smut. 

Moisture   8.30  per  cent. 

Albuminoids   13.06  "  14 

Carbohydrates   25.60  "  " 

Cellulose   24.69  u  " 

Sugar   4.00  "  14 

Fat   1.35  "  " 

Aeh— much  sand   22.50  "  " 


Dr.  R.  C.  Kedzie,  the  chemist  of  the  station,  in  commenting  on  this 
analysis,  says  "that  the  ash  was  rich  in  the  phosphates  of  potash  and 
magnesium  like  the  ash  of  grain,  but  a  large  part  of  the  ash  was  sand 
accidently  present  from  contact  of  the  smut  with  the  ground  while 
gathering." 

"The  smut  was  carefully  examined  for  poisonous  alkaloids  to  see 
whether  the  alleged  poisonous  properties  of  the  smut  could  be  explained 
by  the  presence  of  any  organic  poison,  but  not  a  trace  could  be  detected, 
although  a  large  quantity  (twenty  grams)  was  used  for  this  purpose. 

"It  is  surprising  to  see  the  avidity  with  which  cattle  will  eat  the  corn 
smut  and  it  seems  difficult  to  explain  their  appetite  for  so  repulsive  a 
material.  Perhaps  the  presence  of  sugar  (four  per  cent)  in  the  smut 
may  explain  this,  for  the  reason  that  cattle  are  very  fond  of  sugar." 

The  conclusion  which  can  be  safely  drawn  from  this  experiment  is, 
that  where  cows  are  gradually  brought  into  the  habit  of  consuming  large 
quantities  of  smut  it  does  not  seem  hurtful  to  them.  Whether  the  same 
thing  would  be  true  where  cows  unaccustomed  to  smut  suddenly  gain 
access  to  large  quantities  of  it  must  remain  for  future  experiment.  It 
is  safe  to  say,  however,  that  any  quantity  of  smut  that  would  be  at  all 
likely  to  exist  in  a  cornfield  or  on  the  stalks  as  fed  under  normal  condi- 
tions to  the  cows  of  the  farmer,  would  not  be  dangerous  to  the  health 
of  the  animals. 

In  1868,  Prof.  John  Gamgee,  in  investigating  the  "corn  stalk  disease," 
fed  experimentally  forty  pounds  of  corn  smut  to  two  cows,  beginning 
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with  six  and  increasing  to  twelve  ounces  daily.  The  smut  was  fed  with 
ground  grain  and  chopped  hay.  To  one  cow  it  was  given  wet,  to  the 
other  dry.  The  cow  that  received  the  wet  ration  gained  in  weight  during 
the  trial,  the  other  lost  in  weight,  but  both  remained  well. 

Dr.  N.  S.  Mayo,  in  discussing  the  relation  of  corn  smut  to  "the  corn 
stalk  disease  of  cattle,"  in  Bulletin  No.  58  of  the  Kansas  Experiment 
Station,  records  the  experience  of  a  farmer  living  near  Manhattan  who, 
believing  that  corn  smut  was  liable  to  produce  the  disease,  took  pains 
to  gather  the  smut  from  the  field.  "One  night  his  cattle  broke  into  the 
enclosure  where  the  smutty  corn  and  smut  had  been  thrown  out  and 
ate  all  they  wished;  no  injurious  effects  were  noticed." 

In  Bulletin  No.  10,  U.  S.  Department  of  Agriculture,  Bureau  of  Animal 
Industry,  there  is  recorded  the  results  of  an  experiment  performed  in 
January,  1894,  of  feeding  corn  smut  in  large  quantities  to  two  heifers. 
The  results  are  reported  as  follows: 

"Beginning  on  the  morning  of  January  17,  1894,  and  continuing  until 
noon  of  February  2  (sixteen  and  one-half  days),  the  heifers  were  fed 
morning  and  evening  with  from  two  to  three  quarts  of  a  mixture  of 
equal  parts  by  weight  of  cut  hay  and  a  mixture  of  corn  meal,  middlings 
and  wheat  bran,  and  sixteen  quarts  of  smut.  The  actual  quantity  of  the 
fungus  consumed  by  one  heifer  was  sixty-one  pounds  or  a  daily  average 
of  nearly  three  and  seven-tenths  pounds,  and  by  the  others  sixty-seven 
and  one-half  pounds,  or  a  daily  average  of  four  and  one-fifth  pounds. 
The  temperatures  of  the  animals  were  taken  every  morning  and  even- 
ing. The  animals  appeared  to  be  perfectly  well  throughout  the  time 
of  feeding  and  continued  so  for  several  months,  during  which  time  they 
were  kept  under  close  observation." 

The  results  of  our  experiment  coincide  with  those  of  other  experi- 
ments whose  records  are  available  and  may  be  taken  as  showing 
that  no  danger  is  to  be  apprehended  from  the  feeding  of  smutty  stalks, 
either  to  pregnant  dairy  cows  or  to  those  in  full  milk.  It  is  unquestion- 
ably true  that  the  feeding  of  smutty  stalks  and  corn  perpetuates  the  dis- 
ease from  year  to  year  through  the  medium  of  the  manure.  It  is  other- 
wise good  management  to  haul  manure  directly  from  the  stable  to  the 
fields,  usually,  in  sod,  on  which  the  corn  is  to  be  planted  the  following 
year,  although  such  a  course,  while  economizing  the  human  labor  in  the 
care  of  the  cows,  brings  about  the  best  possible  conditions  for  infecting 
the  corn  crop.  No  statistics  are  at  hand  to  show  that  the  corn  smut 
is  more  prevalent  in  recent  years  than  heretofore,  although  the  prac- 
tice of  hauling  out  manure  as  fast  as  it  is  made  has  been  common  for 
many  years. 

To  prevent  the  spread  of  the  disease  it  may  be  expedient  to  remove 
the  growing  smut  boils  before  the  spores  mature,  but  the  expense  of 
going  through  the  corn  field  as  often  as  would  be  necessary  to  accom- 
plish this  purpose  would  be  so  great  as  to  render  the  method  out  of 
the  question  for  the  ordinary  farmer.  After  the  dark  brown  masses  of 
spores  have  become  ripe  and  dry,  but  little  advantage  can  result  from 
cutting  them  off  and  leaving  then  in  the  corn  field  where  they  would  be 
blown  about  by  the  winds. 
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PIG  FEEDING. 


BY  CLINTON  X>.  SMITH. 


I.   Gains  Before  and  After  Weaning. 

The  object  of  this  feeding  experiment  was  to  afford  additional  data 
in  answer  to  the  question  whether  the  gains  made  by  young  pigs  before 
weaning  were  put  on  at  a  greater  or  less  cost  per  pound  than  when  the 
pigs  were  older. 

The  sows  and  pigs  before  weaning  and  the  pigs  thereafter  were  fed 
on  a  ration  of  skim  milk  and  a  grain  mixture  of  one  part  corn  meal  and 
two  parts  middlings.  The  supply  of  skim  milk  varied  from  week  to  week 
and  no  constant  relation  between  the  quantity  of  grain  ration  and  of 
skim  milk  was  maintained. 

The  pigs  were  encouraged  to  eat  in  the  trough  with  their  dams  as 
early  as  possible.  When,  therefore,  they  came  to  weaning,  they  were 
already  in  the  habit  of  eating  from  a  trough  and  the  change  from  the 
milk  of  the  dam  to  the  new  ration  was  neither  sudden  nor  extreme. 

Two  sows  and  litters  were  used  in  the  test. 

One  of  them  was  a  registered  Duroc  Jersey,  four  years  old,  and  with 
her  fourth  litter.  She  had  by  her  side  at  the  beginning  of  the  experiment 
eight  pigs  apparently  even  in  growth,  sound  and  thrifty.  They  were 
farrowed  March  20. 

The  other  sow  was  a  registered  Poland  China  with  nine  pigs,  her 
second  litter.  These  pigs  were  farrowed  April  6.  The  pigs  in  both  lit- 
ters were  marked  and  numbered  by  ear  tags.  Their  weights  were 
taken  weekly  from  the  13th  of  April,  when  the  experiment  began, 
until  the  10th  of  August.  These  weights  are  recorded  in  the  fol- 
lowing table  to  illustrate  the  variations  in  growth  between  individual 
pigs  from  week  to  week. 

These  weekly  weights  are  combined  in  Table  II  and  the  weights  of 
the  sows  while  running  with  the  pigs  are  also  given. 
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Tabus  II.— Weights  of  sows  and  litters. 


Dnroo  Jersey. 


Date. 


AfgU  18. 


4. 
11- 


1. 
8.. 
16.. 

a.. 

29. . 

6.. 
18.. 
20.. 
27.. 


Aagnat  8. 

"  10. 


Weight 
of  sow. 
Lbs. 


420. 
4484 


4544 

487.0 
428.0 


Weight 


of 


Total  gain. 


80.5 
128.0 
1564 

208.9 
288.5 
297.25 
966.0 

420.0 
468.0 
493.0 
676.0 


876.0 
709.0 

mo 

871.5 
027.0 


Gain  of 


85.6 
29.5 

47.4 
66.6 
88.76 
87.75 

56.0 
88.0 
86.0 
82.0 
68.5 

494 
88.0 
72.0 
424 

48.0 
664 


8884 


Poland  China. 


Weight 
of  sow. 


811.0 
81U 

299.0 
2864) 


299.0 


Weight 


41.25 

88.5 

784 

106.0 
1444 
186.25 


279.0 
8194 
868.0 
4864 
478.0 

627.0 
568.0 
8224 
6744 

728.0 
7894 


Total  gain- 


Gain  of 

EE 


22.25. 
18.0 

284 
894 
41.75 
4746- 

464 
40.6 
48.6 
67.6 
42.5 

49.0* 
81.0 
644- 
52.0 

584 
614> 


748.3 


The  Doroc  Jersey  pigs  were  weaned  during  the  week  ending  May  18,. 
and  the  Poland  China  during  the  week  ending  May  25.  The  former  were 
fifty-nine  days  old  when  weaned  and  the  latter  forty-nine.  The  sows 
were  removed  from  the  pigs  for  longer  periods  on  consecutive  days  and 
gradually  dried  off.  The  amount  of  milk  required  to  support  eight  or 
nine  thrifty,  vigorous  and  rapidly  growing  pigs  is  by  no  means  small  and 
for  the  sake  of  the  udder  of  the  sow  and  the  good  of  the  young  pigs  the 
weaning  was  carefully  done.  Sows  should  be  selected  not  alone  for 
their  forms  and  prolificacy,  their  milk-giving  qualities  should  also  be 
oonsidered.  Before  the  birth  of  the  pigs  the  sows  should  be  fed  not  to 
fatten  them  with  a  ration  of  corn  alone,  but  to  develop  good,  strong, 
healthy  pigs.  This  may  be  best  done  by  allowing  plenty  of  exercise  in 
the  open  field  and  by  feeding  a  variety  of  foods.  The  sows  in  this  case 
had  been  fed  on  practically  the  same  ration  before  the  birth  of  the  pigs 
that  they  received  afterwards,  and  as  a  necessary  consequence  the 
pigs  came  healthy  and  able  to  take  care  of  themselves.  There  were  no 
weaklings  in  either  litter.  Moreover,  the  continuance  of  the  feed  after 
the  birth  of  the  pigs  to  which  the  sows  were  accustomed  before,  rendered 
unnecessary  any  sudden  and  extreme  change  of  feed  at  that  critical 
time.  Naturally  the  sows  were  fed  sparingly  for  a  few  days,  both 
before  and  after  the  pigs  came,  to  prevent  congestion  of  tiie  udder. 

Among  the  Duroc  pigs  the  one  that  made  the  greatest  total  gain  was 
one  of  the  larger  pigs  on  the  start.  On  the  other  hand,  pigs  number  five 
and  seven  were  the  smallest  pigs  in  the  litter  when  first  weighed  and 
remained  the  smallest  throughout,  making  the  lightest  gains. 
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The  Poland  China  litter  was  very  even  both  on  the  start  and  in  their 
after  growth,  although  pigs  number  seven,  four  and  nine  were  the 
heaviest  at  the  beginning  and  remained  so  to  the  end  of  the  test. 

The  record  of  the  feeding  of  the  Duroc  pigs  extends  back  but  four 
weeks  before  weaning.  In  the  next  table  there  is  given  the  gains  of  the 
sows  and  pigs  for  the  four  weeks  before  weaning,  the  feed  eaten,  the 
dry  matter  in  the  feed  and  the  amounts  of  the  different  constituents 
of  the  feed  required  to  produce  a  hundred  pounds  of  gain.  For  com- 
parison the  same  facts  are  given  for  the  four  weeks  immediately  follow- 
ing weaning  and  Anally  for  the  last  four  weeks  of  the  feeding  period, 
ending  August  10. 

In  computing  the  cost  of  the  gain,  the  values  of  the  feeding  stuffs  in 
the  Lansing  markets  are  used,  viz.:  Cora  meal,  45  cents  per  hundred; 
middlings,  50  cents  per  hundred,  and  skim  milk  20  cents  per  hundred. 


Table  III. — ComparUon  of  gain*  and  food  consumption  before  and  after  weaning. 


Period. 


Gains. 


Total  food  eaten. 


Corn. 


Mid 
dlince. 


Milk. 


Total 
matter. 


matter 
gain. 


Required  for  100  lbs.  gain. 


Corn. 


Mid- 
dlings. 


Milk. 


Cost, 


Duroc  Jersey: 

Before.  

After  

Last  


186.0 
1964 
218.08 


98.69 
126.58 
242.88 


18737 
258.16 
484.66 


Poland  Ohina: 

Before.  

After  


281.5 


101.88 
214.99 


160.66 
208.65 
42946 


1,817.5 
1,815.5 
1,480.0 


1496.0 
1,674.0 
1^654 


428.64 
612.78 
784X0 


248 
2.62 
840 


60.6 
64.6 
I11JB 


10L2 
120.8 
222.4 


982.4 
9424 
8784 


88748 
42048 


948 
248 
2.96 


81.8 
60.4 
929 


1684 
1004 
1854 


1,2174 
7794 
542L1 


la 

297 


$S<C 

i  a 


Averages... 


Before  weaning.. 
After  weaning.... 
Last  fonr  weeks. 


180 
245 
849 


$2  15 
18 
969 


Both  sows  lost  heavily  in  weight  during  the  four  weeks  immediately 
preceding  the  weaning  of  the  pigs.  The  Duroc  Jersey  lost  11.5  pounds, 
and  the  Poland  China  25  pounds.  This  extra  shrinkage  on  the  part  of 
the  latter  sow  very  largely  accounts  for  the  increased  cost  of  produc- 
tion of  the  gains  in  the  four  weeks  preceding  weaning.  The  pigs  gained 
122.8  pounds  in  these  four  weeks  and  disregarding  the  loss  of  weight 
by  the  sow,  they  made  a-  pound  of  gain  from  2.66  pounds  of  dry  matter 
and  at  a  cost  of  but  $2.80  per  hundred. 

The  fluctuations  in  the  weights  of  the  sows  were  great,  owing 
undoubtedly  largely  to  variations  in  bowel  contents.  They  were  exceed- 
ingly voracious  and  it  was  impossible  to  so  control  them  before  weigh- 
ing as  to  get  the  conditions  exactly  alike  each  time.  Moreover,  it  is  in 
the  natural  order  of  things  that  the  fat  stored  up  in  their  bodies  while 
pregnant  should  be  utilized  to  furnish  nourishment  to  the  young  pigs, 
resulting  in  a  rapid  loss  of  weight. 
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Taking  all  these  facts  into  consideration  the  results  of  the  test  war- 
rant the  conclusion  that  it  costs  but  Utile  more  to  make  growth  on  pigs 
before  weaning  than  afterwards. 

Professor  Henry,  at  the  Wisconsin  Experiment  Station,  performed 
several  experiments  on  the  same  point.  From  his  work  the  following 
table  is  taken  (Seventh  An.  Bept.  Wisconsin  Station,  page  51): 


Table  IV*— Showing  the  amount  and  cost  of  food  required  for  100  pounds  gain. 


Lots. 

Sows  and  pigs  before  weaning. 

Pigs  after  weaning. 

Corn. 

MUk. 

Shorts. 

Cost 

Corn. 

Milk. 

Shorts. 

Cost. 

Lot  II  -  

184 
116 

488 

$1  79 
188 

187 
116 

668 

8196 
107 

*•  m  

282 

880 

$1,786 

$1,816 

For  the  sake  of  comparison  with  our  results  above,  the  cost  of  the 
gains  have  been  computed  on  the  same  basis,  viz.:  Corn  at  45  cents 
per  hundred,  shorts  or  middlings  at  50  cents  and  milk  at  20  cents  per 
hundred. 

For  farther  study  the  results  of  four  other  trials  at  the  same  station 
are  given  in  the  next  table,  taken  from  the  same  report,  page  52. 


Tabus  V.— Showing  the  amount  and  cost  of  feed  for  100  pounds  gain. 


Lots. 

Sows  and  pigs  before  wean- 
ing. 

Pigs  after  weaning. 

Meal. 

Milk. 

Cost. 

MeaL 

Milk. 

Cost. 

Lot  I  

841 
888 
196 
840 

563 
649 
664 
688 

$8  86 
866 
885 
8  19 

861 
815 
818 
177 

687 
577 
449 
648 

88  86 

8  17 
1  91 
198 

"  III  

"  IV  

848 

688 

88  84 

814 

539 

•8  00 

Commenting  on  these  two  tables  Professor  Henry  says:  "It  will  be 
seen  that  this  year  (Table  IV)  we  produced  gain  somewhat  cheaper  while 
the  pigs  were  with  the  sow  than  after  they  were  weaned,  while  last  year 
the  reverse  was  the  case.  Averaging  the  trials  for  the  two  years  we 
have  a  difference  so  small  that  it  may  be  entirely  set  aside  by  the  results 
•f  further  investigations." 
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In  the  following  table  is  set  forth  by  weeks  the  amount  of  each  food 
constituent  of  the  ration  consumed  by  each  litter  of  pigs,  the  total  dry 
matter  consumed,  gain  of  pigs  and  pounds  of  dry  matter  consumed  per 
pound  of  gain: 


Table  Vl.—Duroc  Jersey,  8  pig$;  pig§  weaned  May  18th. 


Week  ending 


April  SO  

■*  27  

May  4  

"  11  

18,  sow 
18,  pigs 

96...... 

Jane  1  

8  

••  16  

"  22  

M  29  

July  6  

*  18  

"  SO  

-  87  

August  ^8  


Corn 
meal. 
Lbs. 


27.69 
17.00 

24.60 
2430 
18.75 
12.41 
28.68 

81.60 

81.6 

86.00 

87.88 

42.00 

80.88 
4136 
49.00 
60.00 

6838 
70.00 


Mid. 
dlinge. 


6538 
84.00 

49.00 
49.00 
27.60 
24.88 
67.16 

68.00 
68.00 
70.00 
74.66 
84.00 

78.66 
88.70 
96  00 
120.00 

126.66 
140X0 


Skim 
milk. 
Lbe. 


4563 
868.0 

484.0 
626.0 
2843 
887.0 
517.6 

510.0 
418.0 
4(XX0 
620.0 
570.0 

486.9 
425.0 
400.0 


860.0 
880.0 


Total 

matter. 
Lbe. 


117.07 
78.96 

11135 
116.29 
6131 
66.24 
125.88 

182.41 
12838 
181.11 
148.81 
166.96 

160.75 
15136 
168.20 
19638 


217.il 


Dry  mat- 
ter per 
llbT 
gain. 


293 


47.4 
65.6 


88.76 
67.75 

663 

88.00 

863 

82.0 

683 

423 
88.0 
72.0 
42.5 

48.0 
563 


839 


234 

2.07 


1.66 
1.85 

2.40 
8.26 
8.74 
1.81 
238 

834 
439 
2.86 
4.62 

431 
3.91 


The  next  table  records  the  corresponding  facts  for  the  Poland  China 


Table  V 11. —Poland  China,  9  pig*  ;  pigs  weaned  May  25th. 


Week  ending 


April  20  

M  27  

May  4  

11  

"  18  

"  26,  sow. 
"     25*  Pigs 

Jane  1  

8  

*'  16  

•*  22  

••  29  

Jnly  6  

"  13  

"  20  

M  27  

August  8  

^'  10  


Corn 


26.87 
17.00 

21.C0 
21.00 
2188 
18.88 
16.42 

22.16 
21.00 
2830 
80.66 
86.00 

82.88 
8438 
48.00 
68.88 

6638 
68.88 


Mid- 
dlinge. 
Lbe. 


68.74 
8430 

42.00 
42.00 
42.66 
26.66 
80.84 

44.82 
42.00 
66.00 
6188 

70.00 

64.66 
68.66 
84.00 
106.66 

112.66 


Skim 
milk. 
Lbs. 


5893 
241.0 

262.0 
815.0 
888.0 
249.0 
289.5 

8690 
816.0 
495.0 
406.0 
495.0 

808.0 
820.0 
850.0 
800.0 

860.0 
2653 


Total 

dry 
matter. 

Lbe. 


122.97 
68.18 

79.82 
85  87 
93.75 
6931 
68.59 

93.16 
86.87 
121.69 
120.11 
14034 

12838 
121.66 
144.86 

170.07 

18238 
16834 


Gain. 
Lbs. 


Dry  mat- 
ter per  1 
lb.  gain. 


22.26 
18.00 

2830 

89.5 

4L76 


4736 

453 
40.6 
483 
673 
423 

49.0 
81.0 
64.6 
52.0 

683 
613 


532 
534 

230 
2.17 
234 


1.46 

2.06 
2.12 
2.61 
1.77 
830 

232 
8.92 
234 
837 

S.41 
3.12 
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Table  II  shows  that  taking  the  entire  time  from  the  thirteenth  of 
April  to  weaning  as  a  whole,  neither  sow  gained  or  lost  a  material 
amount.  In  the  above  tables,  therefore,  the  weights  of  the  sows  have 
been  disregarded  and  the  gains  of  the  pigs  alone  considered,  hence  the 
variation  between  the  amounts  of  dry  matter  recorded  per  pound  of 
gain  for  the  first  weeks  of  these  tables  and  the  amount  given  in  Table 
III  where  the  net  gain  of  the  sow  and  pigs  taken  together  are  given. 

The  fact  that  young  animals  of  all  kinds  make  gains  more  economically 
than  older  and  heavier  ones  has  already  been  shown  by  a  host  of  experi- 
ments. It  is  confirmed  by  the  tables  last  given.  Comparing  the  amount 
of  dry  matter  eaten  per  pound  of  gain  before  the  pigs  weighed  50 
pounds  each  with  the  corresponding  amounts  when  the  pigs  were  gain- 
ing from  50  pounds  in  weight  to  100  pounds,  and  again  when  they 
weighed  over  100  pounds,  we  find  that  the  Duroc  Jerseys  required  but 
2.44  pounds  of  dry  matter  to  make  a  pound  of  gain  before  they  averaged 
50  pounds;  3.06  pounds  of  dry  matter  per  pound  of  gain  between  50 
and  100  pounds  and  4.23  pounds  of  dry  matter  per  pound  of  gain  after 
the  pigs  averaged  100  pounds  in  weight. 

Owing  to  the  shrinkage  in  the  weight  of  the  sow  before  the  pigs 
were  weaned,  the  Poland  China  pigs  do  not  show  the  point  so  clearly,  but 
even  with  them  it  required  but  2.93  pounds  of  dry  matter  on  the  average 
to  make  a  pound  of  gain  before  they  weighed  50  pounds  apiece  as  against 
3.11  pounds  thereafter. 

Compiling  the  results  of  21  trials  at  this  station  and  elsewhere  involv- 
ing the  feeding  of  87  animals  for  periods  varying  from  30  to  135  days  in 
which  the  feed  was  composed  of  skim  milk  and  corn  meal,  and  10  trials, 
using  60  animals  with  pigs  under  50  pounds  in  which  the  feed  consisted 
of  skim  milk,  corn  meal  and  middlings,  it  is  shown  that  for  the  weights 
given  the  pounds  of  dry  matter  required  to  produce  a  pqund  of  gain 
was  as  follows: 

For  pige  weighing  less  than  50  pounds   2.57  pounds. 

44      44        "        M      44    100      44      and  over  50   259  44 

«•  *«  150      44       "     44    100   3.16  44 

•«      "         *•         "      "    200      11       44     44    150   3.27  44 

44         14      over         200      44    3.90 

These  figures  indicate  that  the  older  and  heavier  pigs  grow,  the  greater 
the  amount  of  feed  it  takes  to  maintain  them  and  the  less  profit  in 
keeping  them.  The  period  before  the  pigs  weigh  50  pounds  is  an 
exception,  but  it  must  be  remembered  that  during  this  period  the  pig 
is  weaned  and  is  subjected  to  other  adverse  conditions  against  which 
he  is  less  able  to  battle,  facts  which  account  for  the  slightly  larger  food 
requirements  at  that  time. 
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II.   Gains  of  Pigs  and  Calves  Compared. 

To  compare  the  food  cost  of  a  hundred  pounds  of  gain  of  pigs  with 
that  of  calves  the  gains  and  feed  consumed  by  two  calves  were  weighed 
and  recorded.  One  of  the  calves  was  a  thoroughbred  Holstein  bull  and 
the  other  a  Brown  Swiss  heifer,  both  11  days  old  when  the  experiment 
began. 

The  record  of  their  feed  and  gains  are  given  in  the  following  table. 
The  grain  ration  consisted  of  a  mixture  of  one  part  oil  meal,  two  parts 
oats  and  two  parts  bran,  fed  dry.  They  were  also  given  what  clover  hay 
they  would  eat 

The  test  began  on  the  fourteenth  of  April.  Up  to  the  middle  of 
May  the  calves  had  nothing  but  separator  skim  milk,  as  they  refused 
to  eat  either  hay  or  grain.  The  amounts  of  the  latter  eaten  thereafter 
are  given  in  the  tables.  After  June  24,  the  Holstein  calf  had  whole  milk 
instead  of  skim  milk. 


Table  \IH.— Showing  by  weeks  the  weights  of  calves,  gains,  grain,  hay  and  milk 
consumed,  total  dry  matter  therein  and  pounds  of  dry  matter  per  pound  of  gain. 

HOLSTEIN. 


Week  ending. 


April  14  

21  

"  28  

May  5  

"  12  

"  19  

41  26  

Jnne  2  

•4  9  

"  16  

"  28  

"  ao  

July  7  

"  14  

*'  21  

28  

Aug.  4  

10  (six  days) 


Weight. 
Lbs. 


119. 
180. 
141. 

1604 
161. 

17a 

184.5 

200. 
214. 
222. 
242. 


268. 
280. 

8281 

847. 
864. 


Gain. 
Lbe. 


11. 
11. 

9.5 
10.5 
0. 

14.5 

15.6 
14. 
8. 
20. 
14. 

7. 
17. 
28. 
21. 

24. 
17. 


Grain. 
Lbs. 


15 
2.5 
2.6 

84 
.68 
5.27 
2.67 
2.50 

140 
4.00 
7.00 
19.00 

12.00 
11.00 


Hay. 
Lbe. 


1.6 
1.6 
1.6 

2.25 

4. 

84 

84 

1.6 

1. 
8. 
5. 
9. 

9. 
11. 


Milk. 


189.5 
1484 

1414 
189.6 
148.0 
164.0 

178.0 
2044 
294.0 
2144 
2214 

224.0 
224.0 
224.0 
228.0 

2244 
192.0 


Dry 
matter. 
Total. 
Lbs. 


Pounds 
dry  mat- 
ter to  1 
pound  of 


1849 
1448 

1848 
16.96 
17.82 
19.88 

22.00 
2862 

27.62 
2117 


2447 
28.47 
8241 
47.08 

4041 
8841 


146 
148 

1.48 
141 
142 
145 

L42 
148 
8.45 
140 
14i 


1.67 
149 
244 

149 
241 
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Week  ending. 


April  14  

"  21  

"  28  

May  5  

12  

18  

26  

Jane  2..  

9  

16  

««  28  

80  

July  7  

14  

"  21  

28  

Aug.  4  

10  (six  days). 


Weight. 
Lbs. 


106.6 

115.76 

128.75 


185.0 
148.0 
158.0 

168.0 
176.0 
198.0 
210.0 
228.0 

220.0 
289.0 
252.0 
263.0 

281.0 
292.0 


Gain. 
Lbe. 


10.25 
8.00 

8JB5 
8.00 
18.00 
10,00 

10.00 
8.00 
17.00 
17.00 
18.00 

-8.00 
19.00 
18.00 
11.00 

18.00 
11.00 


Grain. 
Lbs. 


2.5 
2.6 
2.6 

2.0 

6.25 

5.25 

6.60 

6.50 

5.50 
10.50 
11.00 
14.00 

16.50 
15.50 


Hay. 
Lbe. 


1.6 
1.6 
1.6 

2.25 
2.75 
1.75 
2.00 
8.26 

2.50 
4.00 
6.60 
7.50 

10.60 
9.00 


Milk. 
Lbs. 


180.76 
148.50 

188.00 
188.00 
140.00 
161.00 

172  00 
188.00 
200.00 
211.00 
192.60 

206.00 
206.60 
211.08 
209.00 

209.50 
180.00 


Dryt£ 


Total. 
Lbs. 


Pounds 
dry  mat- 
ter to  1 
lb.  gain. 


12.76 
18.78 

18.26 
16.84 
174)8 
19.05 

20.21 
25.02 
26.88 
26.88 
26.98 

26.77 
82.51 
85.06 
88.79 

48.68 
88.61 


1JB4 
1.72 

1.66 
5.61 
1.81 
1.90 

2.02 
3.18 
1.40 
1.58 
2.07 


*3.70 
269 
8J» 

2.42 
8.61 


*  Average  for  two  weeks. 

The  gains  of  both  calves  were  irregular  from  week  to  week,  due  per- 
haps more  to  variation  in  the  contents  of  the  bowels  than  to  differences 
in  the  weight  of  carcass  itself.  In  the  following  table  the  gains,  aver- 
age dry  matter  per  pound  of  gain,  and  the  average  amounts  of  feed 
required  to  produce  100  pounds  of  gain  are  given  for  the  two  calves  for 
periods  of  five  weeks. 


Table  IX.— Showing  food  required  for  100  pounds  of  gain. 


BROWN  SWISS. 


HOL8TEIN. 


Five  weeks  ending 

Total 
gain. 
Lbs. 

Dry 
matter 

fit 

gain. 

Required  per  100 
pounds  gain. 

Totel 
gain. 
Lbs. 

51 
78 
81 
41 

Dry 
matter 

gain. 

1.49 
1.65 
1.96 
1.92 

Required  per  160 
pounds  gain. 

Milk. 
Lbs. 

Grain. 
Lbs. 

Hay. 
Lbs. 

7 
17 
45 
67 

Milk. 
Lbs. 

Grain. 
Lbs. 

Hay. 
Lbs. 

May  19.  

Jnly  28  

42.5 
62.0 
580 
29.0 

1.78 
1.89 
8.02 
2.88 

1,888 
1,508 
1,984 
1,848 

12 
88 
90 
110 

1,892 
1,464 
1,680 
1,015 

10 
20 
42 
56 

6 

20 
24 
50 

These  calves  were  able  to  make  gains  on  a  very  low  consumption  of 
dry  matter.  The  Holstein,  having  fresh  milk  unskimmed  after  the  23d 
of  June,  continued  to  put  on  flesh  at  a  food  expenditure  of  not  quite 
two  pounds  of  dry  matter  per  pound  of  gain,  certainly  a  very  creditable 
performance. 
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In  the  following  table  a  comparison  is  made  between  t!  *  average 
amount  of  grain  and  milk  required  by  the  Dnroo  Jersey  a:  d  Poland 
China  pigs  in  the  three  periods  reported  in  Table  III  for  100  pounds  of 
gain  and  the  average  amount  of  milk,  hay  and  grain  requir*  i-  ?or  100 
pounds  of  gain  by  the  Brown  Swiss  and  Holstein  calves. 


Table  X.— Pigs  and  calves  compared. 


Dnroo  Jersey  pin  

Poland  China  pigs  

Holstein,  skim  milk.. 
Holstein,  whole  milk 
Brown  Swiss  


Required  for  100  ponn' s  of  gam. 


Milk. 
Lbs. 

Grain. 
Lbs. 

Hay. 
Lbs. 

Dry  mat- 
ter. Lfat. 

867.9 
846.9 
1,428.0 
1W 
1,649.0 

9864 

296.1 
16.0 
49.0 
61.0 

161.14 
206.94 

mm 

11 
87 
84 

The  pigs  and  calves  in  these  experiments  were  subjected  to  the  same 
conditions  of  weather  and  treatment.  Their  grain  ration  was  different. 
The  pigs  demanded  a  very  much  larger  proportion  of  grain  to  m'lk  than 
the  calves. 

Keeping  these  facts  in  mind  the  conclusion  that  the  calves  put  od 
their  gains  at  an  appreciably  less  expenditure  of  dry  matter  will  not  be 
misinterpreted.  The  Holstein  required  more  dry  matter  when  consuming 
whole  milk  than  skim  milk,  simply  because  he  was  older  at  the  time 
he  received  it  While  both  calves  were  healthy  and  thrifty  the  fa  'iat 
the  Holstein  made  more  economical  gains  than  the  Brown  S\  i  is 
worthy  of  note. 
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GLOSSARY. 


Aerobes.— Bacteria  which  require  free  oxygen. 

Agar-Agar.— A  preparation  of  dried  sea  weed  found  on  the  eastern  coast  of  Asia. 
Anaerobes.— Bacteria  which  will  not  live  where  there  are  traces  of  free  oxygen. 
Arthrospores.— Bacterial  cells  which  assume  the  characteristics  of  spores. 
Asporogenic — Applied  to  bacteria  incapable  of  producing  spores. 
Bacillus  (plural,  bacilli). — A  rod-shaped  micro-organism. 

Bacteria  (singular,  bacterium).— A  generic  name  representing  the  entire  olass  of  micro- 
organisms. •  % 

Bacterium. — In  the  generio  sense  the  singular  of  bacteria;  in  specific  sense,  a  very  short 
rod  or  bacillus. 

Biological.—  Pertaining  to  the  study  of  life. 

Blood-corpu$cle8. — Circular  cells  existing  in  blood. 

Blood  serum. — The  straw  colored  liquid  expressed  from  blood  clot. 

Bouillon. — A  beef  tea  containing  dry  peptones. 

Broumian  motion. — A  vibratory  motion. 

Capsules. — A  gelatinous  substance  enveloping  bacteria. 

Carbon.— A  chemical  element  entering  into  the  composition  of  all  organic  compounds. 
Cell.— The  ultimate  division  of  organized  living  matter. 
Cellulose. — A  woody  fiber- like  substance. 
Cell-wall— A.  sheath  enveloping  a  cell. 

Chain. — Several  micrococci  joined  together  as  a  string  of  beads. 
Chromogenic — Applied  to  bacteria  producing  pigment. 
Cilia  (singular,  cilium).— Lash-like  appendages. 

Clostridium.— Designates  an  enlargement  at  the  middle  of  a  bacillus,  produced  by  the 

formation  of  a  spore. 
Colony. — An  aggregation  of  bacteria  springing  from  a  single  micro-organism. 
Culture.— Bacteria  under  cultivation  in  a  suitable  soil. 

Diplococcus  (plural,  diplocoooi). — A  kind  of  micrococci  arranged  in  pairs.  — ' 
Disinfection. — A  process  by  whioh  pathogenic  bacteria  are  rendered  inactive,  or  killed. 
Endospores.— Spores  formed  within  a  cell. 

Fermentation. — A  process  of  chemical  change  instituted  by  a  ferment  as  produced  by 
yeasts  or  bacteria. 

Fission. — The  constriction  of  the  cell- wall  in  the  process  of  multiplication. 
Flagella  (singular  flagellum).— Same  as  cilia. 

Fungus  (plural  fungi). — A  low  form  of  plant  life  free  from  green  pigment' (chlorophyll); 

it  obtains  its  substance  from  organic  matter. 
Gelatin. — A  jelly  like  substance  obtained  from  animal  tissues. 

Germ. — That  from  whioh  vegetable  or  animal  life  develops.    Is  frequently  used  as  a 

synonym  of  microbe. 
Germination. — The  process  of  development  which  the  germ  undergoes.  / 
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Hanging-drop.— A  email  drop  of  fluid  in  which  bacteria  are  suspended  for  the  study 

of  their  natural  condition. 
Homogeneous.— -Uniform  consistency  throughout. 

Hydrogen. — A  chemical  element  occupying  an  important  place  in  organic  chemistry. 
Incubator. — An  apparatus  for  holding  an  even  temperature  during  an  indefinite  period. 
Maximum. — The  highest. 

Medium— A  material  for  the  cultivation  of  bacteria. 
Microbes  (singular,  microbe).— Same  as  bacteria. 
Micrococcus  (plural,  micrococci).— Spherical  bacteria. 
Micro-organisms. — Same  as  bacteria. 
Micro-millemeter. — One  twenty-five  thousandth  of  an  inoh. 
Minimum.— The  lowest. 
Morphology. — The  study  of  form. 
Moulds. — A  class  of  fungi. 
Nidus. — A  nest  or  home. 

Nucleus. — A  very  dense  and  essential  portion  of  a  cell. 
Optimum.— Best. 

Oxygen— A  chemical  element  widely  distributed  through  nature. 
Pasteurization.— The  process  of  eliminating  most  bacteria. 
Parasitic— Applied  to  those  bacteria  existing  on  living  matter. 
Pathogenic.— Applied  to  those  bacteria,  producing  disease.  . 
Peptones. — Digested  musole  fiber. 
Patri-dish.—A  dish  used  for  plating. 
Photopenic— Applied  to  bacteria  emitting  light 

Plate— A  piece  of  glass  upon  which  solid  media  are  spread  for  the  isolation  of  differ 

ent  species  of  bacteria. 
Platinum, — A  white  metal  withstanding  a  high  degree  of  heat. 
Proteid. — An  albuminous  substance. 

Protoplasm— A  semi-fluid,  translucent  material  found  in  the  body  of  all  living  cells. 

Real  Motion.— Motion  from  place  to  place. 

Befringent— Refractive,  glistening. 

Saprogenic— Applied  to  bacteria  producing  putrefaction. 

Saprophytic— Applied  to  bacteria  living  on  dead  matter. 

Stanrfne.— Micrococci  grouped  in  cube-shaped  masses. 

Spirillum  (plural,  spirilla).— Screw  shaped  micro-organisms. 

Sporadic— Isolated. 

Spore—  Oval  glistening  body  inside  of  the  bacterial  cell 

Spore-wall— The  dense  sheath  covering  the  spore. 

Staphylococcus. — A  species  of  micrococci  arranged  in  grape-like  clusters. 

Sterilization.— The  process  of  killing  or  removing  all  bacteria. 

Streptococcus. — A  species  of  micrococci  arranged  in  chains. 

Tetrad— A  grouping  of  four  miorooocoL 

Threads.— The  joining  of  bacilli  end  to  end  in  rows. 

Toxicogenic. — Applied  to  bacteria  producing  poisons. 

Translucent — Semi-transparent. 

Vegetative  cell.— Cell  capable  of  multiplying, 

Vibrio. — A  comma  shaped  micro-organism. 

Yeasts.— Uni  cellular  plants  which  multiply  by  budding. 

Zo6glea.—A  massing  of  bacteria  by  means  of  an  adhesive  cell  wall. 

Zymogenic— Applied  to  bacteria  producing  fermentation. 
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BACTERIA — WHAT  THEY  ARE,  WHAT 
THEY  DO,  AND  HOW  THEY  ARE 
CULTIVATED. 


0.  E.  MARSHALL. 


INTRODUCTION. 

The  science  of  bacteriology  has  entered  into  such  an  intimate  relation 
with  the  farmer,  because  of  its  connection  with  the  dairy,  the  soil,  the 
silo,  the  diseases  of  animals  and  plants,  and  his  surroundings,  that  some 
knowledge  of  it  becomes  indispensable  to  him.  Thus  far  he  has  been  met 
with  reports  and  treatises  of  a  technical  or  semi-technical  character, 
simply  because  reports  and  treatises  assume  that  an  elementary  knowledge 
of  this  subject  exists,  and  because  a  report  or  treatise  cannot  be  written 
absolutely  free  from  terms  of  a  technical  nature.  Explanations  are  not 
satisfactory  where  they  are  short  and  unsystematic 

The  Michigan  experiment  station  shall  strive  to  make  the  work  in 
bacteriology  useful  to  every  man  who  can  read  the  English  lauguage  and 
is  interested  in  the  matters  of  which  this  science  treats.  To  accomplish 
this  object,  short  and  simply  written  bulletins  will  be  issued  from  time  to 
time,  paving  the  way  for  the  reports  of  experiments  which  must  be  of  a 
semi-scientific  character  from  their  very  nature.  It  is  desired  that 
these  bulletins  be  near  at  hand  for  immediate  reference  and  that  thev  be 
wide  enough  in  scope  to  answer  and  explain  the  various  questions  which 
naturally  arise  from  a  perusal  of  bulletins  and  in  practical  life. 

In  a  few  words,  a  general  survey  of  bacteriology,  covering  those  phases 
of  the  science  especially  applicable  to  agricultural  interests,  will  be 
undertaken. 

TERMS. 

Some  confusion  prevails  in  regard  to  the  terms  applied  to  the  organ- 
isms constituting  the  class  of  life  included  in  bacteriology.    Perhaps  the 

most  specific  general  term  in  use  and  most  representative  is 
Bacteria.  bacteria,  that  which  enters  into  the  formation  of  the  term 
Micro-organ- bacteriology;  yet  a  term  so  significant  as  micro-organisms-— 
iama  small  organisms — must  not  be  disregarded  Again  we  find  in 
Microbes,    the  word,  microbes,  about  the  same  fullness  of  meaning  as  in 

micro-organisms.  Sometimes  the  most  non-specific  term, 
Germs.  germs,  is  employed,  evidently  because  it  is  short  and  euphon- 
ious, rather  than  from  any  value  it  possesses  in  this  connection. 
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THE  SCIENCE  OF  BACTERIOLOGY. 

Bacteriology  has  for  its  aim  the  study  of  bacteria,  in  their  morphological 
and  chemical  aspects.  Often  the  yeasts  occupy  a  share  of  the  science  along 
with  certain  moulds,  probably  for  no  other  reasons  than  their  close  rela- 
tions to  bacteria  and  the  similarity  of  the  methods  used  for  the  study  of 
each.  Yeast  fermentations  have  always  been  associated  with  the  study  of 
bacteria.  Pasteur  united  them  under  one  common  and  natural  department 
of  experimentation  by  his  early  labors  upon  fermentation* 

WHAT  ABE  BACTERIA? 

It  is  not  safe  to  attempt  a  definition  inasmuch  as  many  modifications 
would  be  necessary.  A  few  of  their  characteristics  may  be  mentioned,  and 
these  will  convey  to  the  reader  sufficent  data  to  formulate  in  his  own  mind 

a  satisfactory  notion  of  these  minute  forms  of  life.  They  are 
Definition,  unicellular  plants;  that  is,  instead  of  possessing  a  complex  struc- 
Baeteria.       ture  of  many  cells,  as  the  plants  visible  to  the  naked  eye,  they 

are  but  single  cells,  translucent,  and  have  a  definite  form.  In 

their  multiplication,  one  cell  divides  and  produces  two,  each 
Yeaat.         of  these  two  divides  and  both  together  produce  four.   A  yeast 

cell,  instead  of  multiplying  by  division  or  fission,  increases  by 


Pig.  1.  Yeast  cells. 

budding.    From  the  parent  cell  buds  off  a  daughter  cell, 
Moulds.       smaller  than  the  parent  cell.   In  moulds  the  growth  is  much 
like  twigs,  with  the  formation  of  long  thread-like  shoots. 

CLASSIFICATION  OF  BACTEBIA. 

In  the  animal  and  plant  kingdoms  classifications  are  based  largely  upon 
anatomical  structures  and  physiological  functions.  Form  does  not  take  a 
part  to  any  great  extent  Owing  to  ignorance  of  the  structure  and  func- 
tions of  the  bacterial  cell,  a  classification  based  upon  them  is  infeasible; 

consequently  the  classification  rests  entirely  upon  the  form 
Bacillus-  which  is  easily  studied.  Three  distinct  forms  exist.  The  first 
shape.         is  a  rod  shaped  cell,  called  a  bacillus— plural,  bacilli.  Conceive 

little  translucent  rods,  with  rounded,  tapering  or  square  ends, 
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the  length  of  which  is  two  to  ten  times  the  thickness 
of  the  rod.   The  length  of  any  species  varies  consider- 
ably,tyet  it  has  its  limitations.   The  diameter  of  the  rod  w  ^ 
is  more  likely  to  remain  constant,  still  this  will  vary     ~  tr  \ 
slightly.   The  figures  just  pointed  out  indicating  the  w 
ratio  of  thickness  to  length,  bearing  in  mind  the  con-  _  jui 

stancy  of  the  diameter,  will  illustrate  the  possibility        g*  BaoUU- 
siae.  of  variation.   The  size  of  these  cells  is  measured  by  a  unit 

called  a  micro- millimeter  or  micron,  which  is  equal  to  roVpth 
millimeter,  or  about  nrfanrth  inch.   This  unit  is  indicated  by  the  Greek 
letter  mu.  m.   The  length  of  a  bacillus   will  vary  from  one  to  ten 
microna   The  bacillus  which  causes  tuberculosis  measures  about  2 
m.  or  sdhnj-th  inch  in  length;  that  is,  considering  the  human  red  blood 
corpuscles  equal  to  ^V0th  l*10*1  "i  diameter,  it  would  require  nearly 
four  bacilli  arranged  in  a  row  end  to  end  to  reach  across  the  cell.   It  is 
possible  to  distinguish  markings  of  yj^th  inch  with  the  naked  eye.  In 
order  to  make  a  thread  of  bacilli  as  above,  that  would  correspond  to  the 
?}0th  inch,  sixty-two  and  one  half  bacilli  would  be  needed.   There  may  be 
several  hundred  thousand  of  these  bacilli  confined  within  a  drop  of  water. 
Some  bacilli  are  much  longer  and  larger  than  the  tubercle  bacillus,  and 
there  are  others  much  smaller.   A  rod,  straight,  whose  length  is  greater 
than  its  diameter,  is  usually  called  a  bacillus.   To  a  short,  thick 
Bacterium,     rod  whose  length  is  about  equal  to  its  diameter,  the  term  bac- 
terium has  been  applied.   In  this  sense  it  is  used  specifically, 
but  is  also  employed  generically  as  the  singular  of  bacteria. 
Micrococcus.   Coordinate  with  bacillus  in  the  classification  based  upon  form 
is  the  micrococcus,  a  small  sphera    Instead  of  being  a  rod 
shape.         shaped  organism,  as  the  bacillus,  the  micrococcus  is  round  and 
UBU        ball  shaped.   The  size  of  a  micrococcus  does  not 
GtK  flftfaj.  vary  so  much  as  a  bacillus,  yet  it  is  not  constant, 
siae.  ©  gomQ  micrococci  are  much  larger  than  others,  still 

W§  <0  og  the  average  micrococci  have  a  diameter  which  is 
1^     -      about  equal  to  the  diameter  of  a  bacillus.  One 
C°      micron  indicates  about  the  average  diameter  of 
Microti.    eaclL   To  illustrate,  it  would  take  25,000  micro- 
cocci  arranged  as  a  string  of  beads  to  equal  in 
length  the  diameter  of  a  medium  sized  plum.   These  cells  are  not  always 
perfectly  spherical,  but  may  be  almost  cube  shaped,  compressed  on  sev- 
eral sides,  or  they  may  be  biscuit  shaped  or  may  be  pointed  on  opposite 
sides. 

Spirillum.  Along  with  bacilli  and  micrococci .  is  another  form  which 
Shape,         completes  this  classification.    This  form  is  screw  shaped 

^Sfrt  or  spiral;  the  screw  of  a  corkscrew  fairly 
represents  this  form.  Such  micro-organ- 
_        ^  *sms  are  ^nown  ^  spirilla,  the  singu- 

tfse.  ^^gp     \l   lar  of  which  is  spirillum.   The  lengths 

of  these  bacteria  vary  more  than  any 
of  the  other  forms.  They  may  be  much 
longer  than  any  of  the  bacilli  and 
again  may  not  exceed  some  of  the 
Vibrio.  Fig.  4.  spirilla.        shorter  in  length.   There  are  many  of 

the  spirilla  made  up  of  segments,  one  segment  consisting  of 
only  one  curve  of  the  spiral.   When  a  segment  of  this  kind  exists  by  itself, 
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forming  a  complete  organism,  it  is  usually  called  a  vibrio.   Thus  we  speak 
of  the  micro-organisms  of  Asiatic  cholera — the  vibrio  of  Asiatic  cholera. 
Classification: 

1.  Bacillus — bacilli — rod  shaped  micro-organisms.  # 

a.  Bacterium — short,  thick  micro-organism. 

2.  Micrococcus — micrococci — spherical  micro-organism. 

3.  Spirillum — spirilla — spiral  micro-organisms. 

a.  Vibrios — single  curved  micro-organisms. 

PBOTOPLASM. 

The  contents  of  a  bacterial  cell  are  normally  homogeneous,  translucent, 
and  refringent,  corresponding  closely  to  the  protoplasm,  a 
Appearance,    semi-fluid  and  almost  transparent  mass,  found   in  other 
Nndene.       living  cells.   So  far  as  known  the  cell  possesses  no  nucleus; 

still  evidences  of  its  existence  are  present  While  the  proto- 
plasm is  usually  homogeneous,  there  are  conditions  when  the 
opposite  will  prevail,  laboratory  workers  are  acquainted  with 
certain  changes  in  the  protoplasm  induced  by  unfavorable  media  upon 
which  they  grow,  by  the  direct  rays  of  the  sun,  by  a  high  degree  of  heat, 
and  by  certain  chemicals.  These  agents  are  artificial.  A  natural  change 
in  the  protoplasm  occurs  when  the  cell  enters  the  stage  of  spore  produc- 
tion. The  protoplasm  will  then  break  up  into  different  sized  granules 
which  move  towards  the  center  and  coalesce. 

OELL  WALL. 

The  sheath  which  encloses  the  protoplasm  is  of  great  interest  as  well 
as  importance.   Its  composition  seems  to  be  that  of  woody 
Composition,  fiber,  cellulose,  as  has  been  established  br  micro  chemists. 
Demonetra-    The  demonstration  of  it  is  dependent  largely  upon  inference 
tffta.       an(j  analogy.   Owing  to  certain  peculiar  arrangements  of  bac- 
teria and  the  linking  of  cells,  it  does  not  seem  possible  that 
such  could  occur  unless  the  cell  be  sheathed.   Again,  by  the  action  of 
iodine,  the  protoplasm  can  be  made  to  retract  from  the  cell  wall,  leaving 
it  behind,  unassociated  with  anything,  as  a  well  defined  line. 
OepeoJea.      With  certain  species  the  cell  wall  becomes  enlarged  resembling 
a  gelatinous  mass.   When  this  is  characteristic  of  a  species, 
it  is  spoken  of  as  a  capsulated  micro-organism.   The  great  importance 
belonging  to  the  cell  walls  of  bacteria  is  their  power  to  resist 
external  agents  of  destruction.     While  the  cell  wall  of  one 
species  will  resist  a  comparatively  high  degree  of  heat  or  low 
degree  of  cold,  that  of  another  seems  to  have  no  resisting  power  at  all. 
Someone  may  ask  whether  this  power  of  resistance  does  not  lie  in  some 
other  portion  of  the  cell  structure;  perhaps  it  does,  but  the  indications 
lead  us  to  believe  that  the  cell  wall  is  the  greatest  factor.   More  light  will 
be  shed  upon  this  matter  as  we  proceed.   At  this  point  a  consideration  of 
motion  and  flagella  will  be  fittiug. 

MOTION 

Many  bacteria  move  and  their  motions  differ.    One  species 
Kinde.         has  a  tumbling  motion  through  the  liquid  in  which  it  is  sus- 
pended, another  a  darting  motion,  and  ^tpl^n^^^^adte^ 
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like  motion,  all  of  which  are  progressive,  moving  from  one 
Actual*  place  to  another.  These  bacteria  possess  actual  motion.  There 
are  other  bacteria  which  have  only  a  vibratory  motion,  or  an 
up  and  down  motion,  but  do  not  move  from  one  place  to  another. 
This  kind  of  motion  is  known  as  Brownian  motion.  Again, 
there  are  other  bacteria  which  remain  absolutely  still. 


FLAGELLA. 


Compoaition. 


Associated  with  actual  motion  in  bacteria  are  organs  of  propulsion, 
called  flagella,  cilia,  and  even  whips,  because  they  are  whip-like 
appendages.  From  some  of  their  reactions  to  stains,  they 
resemble  the  structure  of  the  cell  wall,  and  may  be  merely  a 
continuation;  yet  if  they  really  are  concerned  in  the  move- 
ments, it  would  seem  more  plausible  to  consider  protoplasm 
as  part  of  their  structure.  Bacteria  differ  widely  in  the  arrange- 
ment of  their  flagella.  The  bacillus  may  have  but  one  flagellum 
or  it  may  have  numerous  flagella.  When  possessing  only  one, 
it  is  placed  at  the  end,  but  if  many,  they 
radiate  from  all  sides.  In  the  micro- 
coccus the  whip  proceeds  from  the  side. 
Very  few  micrococci  are  known  to  have 
whips.  The  true  spirilla  possess  a 
bunch  of  flagella  at  each  end,  and  the 
vibrio  a  single  whip  at  the 
«».  end.   The  ordinary  flagella 

are  three  to  ten  or  twelve 
times  the  length  of  the  micro- 
Giant,         organism.   In  a  few  species, 
what  are  known  as  giant 
whips  have  been  found  which  are  forty 
to  sixty  times  the  length  of  the  micro-organism. 


Flagella. 


SPORES. 

In  the  discussion  of  protoplasm,  reference  was  made  to  its  condition 
just  before  the  formation  of  the  spore.    It  becomes  granular 
formation,    and  more  refringent   The  granules  gradually  proceed  towards 
that  portion  of  the  cell,  where  the  spore  is  in  process  of  forma- 
tion; there  they  coalesce,  take  on  a  membrane  or  sheath  and  assume  the 

form  of  a  spore.    This  spore  may  be  located  ^# 
Loaatioo.      at  the  end  of  the  cell,  at  the  middle,  or  any  m  X?    g\  ^ 
place  between  the  middle  and  the  end.   It  wf    ©  £r 
may  be  wider  than  the  cell,  thus  causing  a  ^  § 
bulging.    In  such  a  case,  when  the  spore  * 
is  located  at  the  end,  it  will  produce  a  club         «■  sporea. 
shaped  or  a  drum  stick  shaped  micro-organism.   When  the  spore  is  in  the 
middle  and  produces  a  bulging,  it  gives  lise  to  the  Clostridium  form. 
Wherever  the  spore  is  in  the  cell,  it  undergoes  about  the  same  life  history. 
As  soon  as  the  cell  has  produced  its  spore,  it  will  begin  to  dis- 
SanniBatioD.  integrate  and  eventually  leave  the  spore  free.    This  spore  will 
not  generally  germinate  when  left  in  the  same  medium  in  which 
it  was  produced,  but  if  transferred  to  a  suitable  medium  will 
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develop  into  another  cell;  that  is,  a  cell  may  produce  a  spore,  but  it  dies  in 
the  act;  yet  it  has  its  life  continued  through  the  spore  which  will  in  torn 
give  rise  to  a  celL  Sporulation  does  not  mean  multiplication  but  simply 
a  transmission  of  life.  When  the  spore  germinates,  it  throws 
Endoepore*   off  the  sheath  enshrouding  it  and  the  young  cell  comes  forth. 

This  mode  of  formation,  when  the  spore  is  within  the  cell,  is 
called  endospore  formation.   In  this  class  the  spores  appear  as  bright 
oval  bodies,  highly  refractive,  much  more  so  than  the  protoplasm  of  the 
cell,  and  markedly  uniform.    On  the  other  hand,  there  are 
▲rthroiporos.  those  cells  which  become  more  ref ringent  as  a  whole,  seem  to 
resist  staining  reagents  more  than  their  associate  bacteria,  and 
in  short  to  assume  the  qualities  of  a  spore.    Such  spores  if 
they  do  actually  exist  are  called  arthrospores.    There  are  many  bacteria 
in  which  no  spore  formation  has  been  observed;  for  this  reason  this  indef- 
inite class  of  arthrospores  has  crept  in;  still  it  bears  with  it  considerable 
valuable  evidence.    Certain  spore  bearing  bacteria  when  grown 
AAporoftenio.  under  unfavorable  conditions  will  cease  to  produce  spores. 
Spore  wall.     Such  bacteria  are  called  asporogenic  bacteria.   The  spore  wall 
which  breaks  away  when  the  young  microbe  starts  on  its  career, 
is  of  the  greatest  importance  in  the  bacteriological  economy. 
Badatanoe.     It  is  perhaps  one  of  the  most  resistant  and  impenetrable  of  sub- 
stances making  up  plant  life.    Were  it  not  for  the  spores,  bac- 
teria would  be  easily  eradicated.    They  are  exceedingly  resistant  to  heat, 
sunlight,  dedication,  stains  and  chemicals.   Spores  are  known  which  will 
resist  twelve  hours  of  steaming,  will  live  for  months  in  the  direct  ray6  of 
the  sun,  will  endure  for  years  in  dust,  will  not  react  to  ordinary  staining 
methods,  and  will  be  unharmed  after  hours  in  a  strong  germicidal  solution. 
This  feature  of  the  morphology  of  bacteria  plays  a  decided  practical  r6le 
in  bacteriology.   The  inability  to  sterilize  milk  is  largely  due  to  this  char- 
acteristic of  some  bacteria;  the  continuous  existence  of  anthrax  in  some 
localities  is  also  based  upon  this  fact.   Spores  are  the  most  formidable 
obstacles  a  bacteriologist  has  to  contend  with. 


GROUPING  OF  BACTERIA. 

Besides  the  classification  of  bacteria  founded  upon  forms  and  spores, 
there  is  another  not  used  so  much  to  systematize  bacteria,  but  to  a  con- 
siderable extent  as  a  characteristic  in  the  identification  of  species.  Some 
bacilli  always  remain  ununited  with  others  of  their  kind;  there  are  those 

which  unite  in  pairs, 
Threads.       the  ends  are  contiguous 

to  each  other,  and  still  < 
those  which  form  long  threads  or 
rows,  united  end  to  end.  Again 
bacilli  may  have  characteristic 
groupings;  the  bacillus  of  tuber- 
culosis is  generally  arranged  in 
clusters  of  three,  four,  or  more 
bacilli,  and  the  grouping  of  these 
bacilli  is  not  peculiar  to  any  other 
variety.  With  the  micrococci,  the 
groupings  are  more  noticeable  Fig.  7.  Threads  of  baciut 

and  pronounced.  As  with  bacilli,  micrococci  may  be  arranged  alone  or  in 
pairs  and  other  groups.   They  are  not  especially  designated  when  existing 
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j+qf*     alone,  separated  from  others,  but  when  QJ  „ 
DipioooooM.     op     q  united  in  pairs,  thev  are  called  diplo-  **<Mi  98 
&9  fu  cocci-   Groups  of  fours  are  also  quite  mM?  ^ 
O  ^ *q  common  and  to  these  groups  the  name,  go  w%  g£ 
£        tetrads,  is  given.     Another  arrange-  gfe 
p         ment  is  where  several  of  these  tetrads        T  . 
Dipiooocci.  are  arranged  and  brought  together  so       '  etraas* 
as  to  form  a  cube.    These  cube-like  masses  are 
sweine.       sarcines.   If  micrococci  are  arranged  together  so  that  one  fol- 
lows the  other  in  a  line,  they  will  have  the  appearance  of  a 
£0*     tiUQfe   chain  or   a   string  of  #ttL 
streptococcus.  <jp^f%  beads.   Cocci  so  joined      mm*  Ml  cHr 

are  known  as  streptococci.  *y  w 

They  may  be  arranged  jML  ~  m 
w      in  bunches  looking  much         l'    wF  ^gy 

stai£££       ^kSfaOQ      **ke  a  cluster  °f  grapes; 

cow?™*  *T  w^en  gQ  grouped  they  staphylococci. 

Fig.  10.  streptococci.  are  called  staphylococci.  Bacteria  in  general 
are  many  times  found  in  large  masses  visible  to  the  naked  eye, 
and  are  closely  adherent  to  each  other.   Such  masses  are 

Zoogiea.       zoftglea.   This  condition  is  usually  produced  by  the  structure 
of  the  cell  wall  in  such  cases.   There  seems  to  be  a  gelatinous 

substance  surrounding  the  cell  due  to  a  hydrated  condition  of  the  cell 

walL 

FISSION. 

The  matter  of  fission  or  division  in  bacteria  influences  largely  their 
arrangement  or  grouping.   It  is  easy  to  conceive  a  bacillus  dividing  in 
two  and  these  two  in  four  and  so  on  by  constrictions  which 
8indeFiMion.  gradually  separate  the  bacilli.    If  these  constrictions  are  com- 
plete, the  bacilli  will  appear  single,  if  not  they  will  form  in 
threads.   The  same  thing  takes  place  with  micrococci;  if  the 
-constrictions  are  complete,  they  are  single;  if  not  complete, 'they  form 
chains  which  correspond  to  threads  of  bacilli.   By  some  authors  these 
words  thread  and  chain  are  used  synonymously.   Should  a  micrococcus 
divide  and  form  two,  a  diplococcus  would  exist,  but  if  these 
Doable        two  should  divide  in  a  direction  opposite  to  the  first,  a  group 
FiMion.      Q£  |onr  or  a  f^trad  would  be  formed.   In  this  case  there  are 
divisions  in  two  directions.   Now  consider  a  division  of  the 
TF?Zsion.      cocci  constituting  the  tetrad  in  a  third  direction,  producing  a 
,  .  shaped  mass,  the  resulting  group  would  be  a  sarcine. 

Multiplication. Through  fission,  multiplication  of  bacteria  occurs.  When 
placed  under  proper  conditions  it  is  very  rapid,  in  some  species 
-every  half  hour.   This  increase  in  a  geometrical  ratio  conveys  some 
notion  of  the  number  of  bacteria  one  micro-organism  will  give  rise  to  in 
the  course  of  twenty-four  hours.   The  multiplication  would  be  like  this: 
At  the  beginning  there  is  one  bacillua 
"   "  end  of  the  first  half  hour  there  will  be  two  bacilli. 

"second"     "      "      "    "  four  " 
"third    "     "      "      "    "  eight  " 
"  fourth  "     "      "      "    "  sixteen  bacilli, 
"fifth     "     "      "      "     ""  thirty-two  bacilli, 
"sixth   "     "      "      "    "  sixty-four 
"  seventh  half  hour  there  will  be  one  hundred  twenty- 
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eight  bacilli.  This  is  three  hours  and  one-half  from  the  beginning  of  the 
multiplication.  At  the  end  of  the  tenth  hour,  following  out  the  same 
ratio  of  increase,  there  will  be  one  million  one  hundred  seventy-six  thou- 
sand five  hundred  and  seventy-six.  Computations  m&de  concerning  the 
multiplication  of  one  micro-organism  for  a  week's  time,  provided  every- 
thing were  favorable,  give  startling  results. 

Classification  according  to  fission: 

1.  Bacilli: 

a.  Threads — bacilli  united  end  to  end  in  a  row. 

2.  Micrococci: 

a.  Diplococci — micrococci  arranged  in  pairs. 

b.  Tetrads—         "  "         "  fours. 

c.  Sarcines—        "  "         "  cubes. 

d.  Streptococci —  '*  "         "  chains. 

e.  Stapylococci—  "  "         "  clusters. 
ZoOglea — the  massing  of  bacteria. 


LIFE  REQUIREMENTS  OF  BACTERIA. 

Like  other  plants  bacteria  demand  proper  conditions  before  they  will 
develop;  food  suitable  for  their  assimilation,  moisture  sufficient  for  com- 
plete solution  of  the  food,  a  reaction  neither  strongly  acid  nor  alkaline, 
and  a  proper  temperature  to  favor  their  growth.  Wheat  will  not  grow 
unless  these  factors  are  observed.  If  the  soil  is  void  of  richness,  the  grain 
of  wheat  sprouts  and  withers  away  ;  if  moisture  is  wanting,  it  may  not 
sprout  at  all;  if  the  temperature  is  low,  it  scarcely  grows;  and  ft  the 
reaction  of  the  soil  is  wrong  the  life  is  stunted,  as  in  the  alkali  tracts  of 
the  west  Wheat  will  grow  in  some  soils  while  in  others  it  is  poisoned. 
Some  fields  will  produce  forty  or  fifty  bushels  to  the  acre,  and  other  fields 
will  merely,  return  the  seed.  Again  there  are  those  plants  which  will  grow 
where  the  wheat  will  not,  illustrating  the  fact  that  each  species  of  plants 
has  its  optimum  soil.  Just  as  with  higher  plants,  so  it  is  with  bacteria. 
Some  will  grow  well  on  a  soil  where  others  will  not;  on  certain  soils  there 
are  those  which  will  not  develop  at  all.  Each  species  of  bacteria  has  a 
soil  which  is  best  adapted  to  that  species.  There  are  however  certain  ele- 
ments which  are  absolutely  necessary  to  their  growth  and  which  must 

enter  into  their  food. 
Food.  Nitrogen  is  one  of  them.   Remove  all  traces  of  nitrogen  from 

Nitrogen.      their  food  and  they  will  not  grow.   Absolutely  pure  fat  will 

not  undergo  decomposition,  neither  will  an  absolutely  pure 
sugar  solution  ferment.  In  fat  there  is  no  nitrogen  and  sugar  is  free  from 
it  The  sources  of  nitrogen  are  however  numerous.  When  bacteria  act 
upon  a  bald  rock  protruding  above  the  ground,  they  do  not  gain  their 
nitrogen  supply  from  the  rock  but  from  traces  of  ammonia  in  the  air  and 
from  the  free  nitrogen  of  the  air.  These  substances  which  they  gain  from 
the  air  they  convert  into  nitric  and  nitrous  acids  and  utilize  what  nitrogen 
they  need  for  their  own  economy.  In  the  soil,  decomposing  organic 
matter,  such  as  decaying  plants,  is  present  to  furnish  the  required  nitrogen. 
Water  has  enough  nitrogenous  material  suspended  in  it  and  in  solution  to 
provide  a  rich  nidus  for  the  multiplication  of  bacteria.  Disseminated 
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through  the  air,  traces  of  nitrogenous  compounds  are  found.   No  matter 
in  what  direction  the  attention  is  turned,  there  is  sufficient 
Oxygen.       nitrogen  for  the  needs  of  bacteria. 

Oxygen  is  also  essential  to  bacteria.  Many  of  them  require 
the  free  oxygen  of  the  air  the  same  as  man;  but  others  are 
AfcobtoftDd  poisoned  by  this  same  free  oxygen ;  that  is,  there  are  those  bac- 
teria which  will  not  grow  in  the  presence  of  air.  Two  classes 
of  bacteria  therefore  spring  from  their  reactions  to  oxygen  of 
the  air,  the  one  requiring  this  oxygen,  the  aerobic  bacteria;  the  other 
poisoned  by  this  free  oxygen,  the  anaerobic  bacteria.  From  this  the  con- 
clusion must  not  be  drawn  that  the  free  oxygen  of  the  air  is  the  only 
source  for  the  aerobic  bacteria,  and  that  the  anaerobic  bacteria  do  with- 
out oxygen  in  any  form;  on  the  contrary  both  classes  utilize  oxygen  in 
combination  with  other  elements  as  found  in  organic  matter. 

Bacteria  as  a  rule  are  unable  to  absorb  carbonic  acid  gas  as 
Gubon.  the  higher  plants  with  their  chlorophyll,  yet  some  of  them  are 
able  to  employ  it  in  their  functional  processes.  For  their  own 
sustenance  they  obtain  their  carbon  along  with  the  other  ele- 
Hfdiogw,  ments  in  organic  substances.  This  is  also  true  of  hydrogen, 
Pfcwpbora,  phosphorus,  sulphur,  and  inorganic  salts  necessary  to  their 
Sulphur;  eto.  development. 

No  bacterial  development  occurs  without  the  presence  of 
Moisture,  moisture.  Whenever  the  micro-organism  finds  a  dry  habitat  it 
ceases  to  grow,  although  it  may  remain  alive  for  days  and 
months.  Bacteria  stand  in  need  of  moisture  as  much  as  the  wheat  plant. 
The  spore,  the  most  resistant  form  of  the  micro-organism,  may  lie  dormant 
for  years  if  moisture  is  absent.  Like  the  grain  of  wheat,  it  will  not  germi- 
nate unless  sufficient  moisture  prevails.  Dust  contains  life,  but  it  is  not 
until  it  reaches  a  humid  condition  that  it  gives  activity  to  the  life 
within. 

Temper-        Bacteria  differ  widely  in  their  relation  to  temperature,  but 
aturw.      every  species  has  its  minimum,  optimum,  and  maximum;  that 

is,  there  is  a  point  so  low  at  which  a  certain  species  will  cease 
to  grow  and  one  so  high  that  it  will  not  develop,  and  between  these  ex- 
tremes a  point  will  be  found  at  which  this  species  will  flourish  best  Each 
species  has  its  own  minimum,  optimum,  and  maximum  temperature. 
Some  bacteria  will  grow  at  8°  0.  [46°  F.]  and  others  at  70°  0.  [166°  F.J 
As  a  rule,  however,  those  found  outside  of  the  animal  body  will  grow  best 
at  about  28°  0.  [82°  F.]  to  30°  0.  [86°  P.],  and  those  connected  with 
infectious  diseases  require  87$°  0.  "[98°  F.  ]  for  their  optimum.  The 
tubercle  bacillus  develops  only  within  a  range  of  two  degrees  and 
others  have  a  very  narrow  range  of  temperature,  as  the  bacillus  of  glanders 
and  the  micrococcus  of  pneumonia;  still  most  bacteria  have  a  latitude  of 
15°  or  20°  in  which  they  will  grow.  Meat  kept  below  15°  0.  [59°  F.]  will 
not  decompose  rapidly  and  milk  will  remain  sweet  much  longer  at  this 
temperature,  simply  because  the  bacteria  lie  dormant  and  will  not  grow. 
Change  in  temperature  is  quickly  noticed  by  bacteria. 

Bacteria  will  not  bear  a  strongly  acid  or  alkaline  solution. 
Reaction.    They  may  remain  alive  but  refuse  to  grow.   Some  bacteria  will 

grow  in  a  slightly  acid  medium,  but  the  reaction  most  favorable 
to  bacteria  as  a  class  is  neutral  or  slightly  alkaline. 
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SAPROPHYTIC  AND  PARASITIC  BACTERIA. 

According  to  habitat,  bacteria  may  be  divided  into  two  classes,  sapro* 

}>hytic,  those  which  live  on  dead  matter;  parasitic,  those  which  live  on 
iving  matter.  Among  the  saprophytic  are  found  the  bacteria  of  the  soil, 
air,  and  water,  and  any  which  do  not  find  their  natural  conditions  when 
living  matter  is  present.  On  the  other  hand,  a  truly  parasitic  micro-organ- 
ism will  not  live  unless  associated  with  life.  Nearly  all  the  bacteria  pro- 
ducing infectious  diseases  are  able  to  live  on  both  living  and  dead  material. 
There  are  no  fast  lines  to  be  drawn  in  this  matter  of  classification. 

PATHOGENIC  AND  NON-PATHOGENIO  BACTERIA. 

The  first  of  these  produce  disease  by  arresting  certain  functions  of  the 
organism  or  by  a  change  in  their  tissues.  Poisons  emanating  from  this 
class  of  micro-organisms  enter  the  circulation  and  give  rise  to  thesymtoms 
manifested  in  the  disease.  The  non- pathogenic  bacteria  are  unable  to 
develop  poisons  or  institute  changes  within  the  animal  or  plant  economy. 

DISTRIBUTION  OP  BACTERIA. 

The  requirements  of  bacteria  indicate  their  distribution,  for  each  factor 
entering  into  these  requirements  must  determine  the  existence  of  bacteria 
in  any  geographical  location.  As  an  illustration  of  this,  the  factor,  mois- 
ture, could  be  well  employed.  It  has  been  said  that  moisture  is  essential  to 
bacterial  growth.  Other  conditions  being  suitable,  where  moisture  is, 
bacterial  growth  will  be  abundant,  without  it,  there  will  be  no  develop- 
ment whatever.  Put  away  a  piece  of  leather  in  a  moist  cellar,  it  will  con- 
tract moisture  and  upon  its  surface  will  be  noticed  certain  fungus  growths; 
place  it  then  in  a  dry  atmosphere,  the  fungus  growths  will  disappear. 
What  explanation  can  be  offered!  The  light  may  have  some  influence, 
yet  leather  will  mould  in  light,  if  moisture  is  present,  but  will  not  mould 
if  there  is  an  absence  of  moisture.  Bacteria  act  as  the  moulds.  Kemove 
the  moisture  from  a  piece  of  meat  and  it  will  keep  indefinitely.  Fruit  is 
dried  that  it  may  keep  any  length  of  time;  if  moisture  were  to  be  supplied 
to  that  dried  fruit,  it  would  decompose  within  a  few  hours.  Oats  in  a  shock 
are  safe  against  mould  and  decay  till  the  rain  provides  moisture  for  the 
latent  life  that  is  ready  to  germinate.  Consider  for  a  moment  the  decom- 
position that  is  constantly  in  process.  Organic  matter  everywhere  will 
decay  if  moisture  is  present,  take  away  the  moisture  and  the  decomposition 
will  stop.  There  are  certain  localities  where  an  animal  will  dry  up,  when 
falling  dead,  because  the  moisture  is  so  rapidly  evaporated  tnat  the 
bacteria  will  not  have  an  opportunity  to  begin  their  operations  of  disinte- 
gration. Not  far  from  this  locality  the  opposite  may  exist.  The  animal 
will  fall  dead,  and  the  bacteria  will  soon  commence  their  work  of  disaaso- 
ciation;  not  long  after  the  animal  will  be  reduced  to  the  ashes  from  which 
it  sprang.  Moisture,  however,  is  only  a  factor  in  the  distribution  of 
bacteria  and  has  been  used  merely  to  illustrate  the  importance  of  single 
factors  in  the  determination  of  bacteria  any  where  in  nature.  The  other 
factors,  food,  temperature,  reaction  of  media,  each  in  turn  could  be  shown 
to  render  a  part  in  the  distribution  of  bacteria,  as  important  as  moisture, 
but  their  importance  will  appear  without  especial  illustration  in  the  body 
of  the  discussion. 
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This  subject  presents  treatment  under  three  distinct  heads,  although  a 
few  media  of  distribution  may  scarcely  be  classified,  and  will  accordingly 
be  considered  separately.   These  three  heads  are: 

1.  Air. 

2.  Water. 

3.  Soil. 

The  air  can  hardly  be  regarded  as  a  natural  home  for  bacteria9 
notwithstanding  the  fact  that  many  are  found  there.  Most  of 
the  species  found  in  the  atmosphere  are  non-infectious;  very  few  path- 
ogenic  bacteria  have  had  their  presence  demonstrated  by  direct  examina- 
tion. Organic  matter  and  moisture  are  the  measure  of  bacterial  life  in  the 
air  about  us.  The  dust  which  rises  from  the  streets,  laden  with  pulverized 
sputa  of  people  with  infectious  diseases,  and  filled  with  the  offal  of  horses, 
disseminates  through  the  air  a  multitude  of  bacteria.  The  material  con- 
veyed directly  to  the  air  from  the  lungs  of  the  inhabitants  and  the 
sweepings  from  houses  and  shops  provide  a  fertile  soil  for  bacteria.  The 
ware-room  where  rags  are  handled  and  skins  are  carted  about,  numbers  its 
victims  every  year,  the  one  dying  of  cholera,  the  other  of  anthrax.  The 
city  has  the  largest  number  of  bacteria,  mid-ocean  the  smallest.  Where 
life  is  so  active  and  every  foot  covered  by  habitation,  it  is  a  natural  result 
that  the  air  of  the  city  should  furnish  its  equally  dense  proportion  of  life. 
Mid-ocean  on  the  contrary  has  little  opportunity  of  feeding  micro-organisms 
although  moisture  may  be  in  abundance.  The  air  is  consequently  practi- 
cally free  from  bacteria.  The  extremes  have  been  1  vm.  The  country 
with  its  scattered  dwellings,  the  plain  with  its  single  house,  the  mountain 
with  its  bare  rock, — all  of  which  appear  mid-way  between  the  city  and 
mid- ocean, — are  not  able  to  muster  a  regiment  of  bacteria  to  antagonize  man. 
There  are  the  winds  and  currents  of  the  air  to  carry  these  fine  particles  of 
life  over  miles  of  country.  Cinders  from  a  volcano  have  been  estimated 
to  pass  through  hundreds  of  miles  of  air  before  they  fell,  and  cinders  are 
hardly  comparable  with  bacteria.  It  is  impossible  to  state  the  influence  of 
currents  of  air  upon  bacteria,  yet  it  must  be  great.  Influenced  greatly  as 
they  may  be  by  currents  of  air  and  wind,  bacteria  always  gravitate  towards 

theground  and  will  eventually  reach  the  soil. 
Water.  Water  may  contain  very  many  or  very  few  bacteria;  it  rests 

wholly  upon  the  kind  and  supply  of  food.  Bivers  flowing  down 
the  sides  of  mountains  covered  with  dense  wildernesses,  lakes  whose  banks 
are  free  from  inhabitants,  and  seas  which  measure  thousands  of  miles  in 
extent  can  boast  of  a  scarcity  of  bacteria.  There  is  but  little  decaying 
matter  to  be  transported  by  these  waters,  and  little  opportunity  for  gather- 
ing sewage  of  habitable  districts  to  supply  the  little  nourishment  required 
for  the  growth  of  bacteria.  From  the  other  side,  view  the  conditions  ex- 
isting along  streams  in  pur  thickly  settled  states  where  town  after  town 
pours  its  sewage  into  them  and  where  there  are  only  two  or  three  miles 
intervening  between  the  towns  for  purification;  also  regard  the  borders  of 
our  lakes,  where  large  cities  have  their  intake  pipe  for  their  water  supply 
only  a  few  yards  away  from  the  outlet  of  the  sewerage  system.  The  water 
about  the  shores  of  lakes  is  usually  very  quiet  and  there  is  little  chance 
for  bacterial  life  to  vanish.  Here  is  the  best  food  imaginable  for  growing 
bacteria.  The  waters  of  such  places  are  pregnant  with  these  forms,  some 
of  which  are  detrimental  and  some  harmless.   Bacteria  are  associated  with 
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off  by  man,  and  nature  has  her  way  of  disposing  of  them  over  which  man 
has  little  control  It  may  be  asked  what  condition  is  fonnd  in  under- 
ground streams  and  wells.  There  are  many  springs  which  have  their 
source  deep  in  the  earth,  the  fountain  of  whose  water  may  or  may  not  be 
free  from  contamination.  Imagine  two  strata  of  rocks  which  emerge  from 
the  earth  at  a  thickly  inhabited  district  and  rich  in  filth.  From  this  spot 
the  water  may  percolate  through  the  soil  between  the  strata  of  rocks  and 
in  time  find  its  exit  in  a  sparkling  spring  of  water.  It  is  a  matter  of  quite 
common  occurrence  to  find  living  infusoria  in  such  water  which  aife  gener- 
ally traceable  to  a  source  of  surface  water.  How  much  easier  it  would  be 
for  bacteria  to  find  their  way  I  What  applies  to  a  spring,  applies  equally 
to  a  well;  and  many  times  wells  are  discovered  to  be  the  receptacle  of  a 
back-yard  cesspool.  Bain  water  is  usually  comparatively  free  from  injuri- 
ous bacteria,  provided  the  cistern  is  clean  and  the  first  dash  from  the  roof 

during  a  rain  storm  be  turned  into  the  waste  pipes. 
Soil.  While  in  some  respects  soil  does  not  bear  so  much  interest 

as  water,  in  others  it  conveys  a  richness  of  interest  to  our  minda 
which  neither  air  nor  water  has  presented.  In  the  early  days  of  bacteri- 
ology little  was  thought  of  bacteria  in  connection  with  growing  crops;  now 
it  promises  to  be  one  of  the  richest  as  well  as  most  formidable  branches  of 
bacteriology.  Every  new  fact  that  comes  to  light  in  connection  with 
nitrifying  bacteria  signifies  the  possibilities  of  this  line  of  work.  When 
the  farmer  spreads  broadcast  his  barnyard  manure  or  his  blacking  upon 
his  fields,  he  does  not  add  so  many  chemical  constituents  as  he  does  bac- 
teria which  will  change  his  soil  to  profitable  and  utilizable  fields.  The 
nitrogen  of  nature  which  was  growing  so  scarce  before  the  eccentricities  of 
the  nitrifying  bacteria  were  known,  will  doubtless  cease  to  be  a  speculative 
element  in  the  presence  of  this  class  of  bacteria.  Not  only  does  the  soil 
furnish  nitrifying  bacteria  but  also  putrifying  and  other  fermenting  bac- 
teria. In  a  heap  of  compost  there  will  be*  found  millions  of  bacteria  at 
work  upon  the  material  forming  it  Each  species  represents  a  specific 
function  to  a  certain  degree.  The  slops  in  the  back-yard,  the  decaying 
matter  stored  in  the  cellar,  the  putrifying  material  scattered  about  the  lot,— 
all  are  the  homes  of  bacteria.  The  city  soil,  where  there  is  so  much  filth, 
incubates  bacteria  day  and  night,  and  the  ground  is  burdened  with  them. 
Here  is  the  home  of  the  tetanus  bacillus  which  gives  rise  to  lockjaw,  here 
the  typhoid  bacillus  sojourns,  and  here  the  source  of  many  other  infections 
bacteria.  A  pasture  upon  which  cattle  diseased  with  anthrax  have  died 
may  harbor  the  bacillus  for  years.  The  bacillus  of  blackleg  also  lives  in 
the  soil  and  finds  its  way  into  the  tissues  with  little  difficulty.  Dissemina- 
ted through  the  soil  are  bacteria  of  nearly  every  kind,  from  those  useful 
to  man  to  those  the  most  detrimental.  In  the  old  inhabited  districts  of 
Europe,  where  filth  has  accumulated  for  centuries,  some  of  these  most  in- 
jurious bacteria  may  be  found  in  large  numbers.  In  such  localities  it  is 
not  infrequent  for  a  lad  to  run  a  rusty  nail  of  the  soil  into  his  foot  and  die 
in  a  short  time  of  lockjaw.  The  anthrax  districts  are  well  defined  in 
Europe;  maps  are  made  designating  the  exact  positions  of  these  places. 
This  is  also  true  of  blackleg,  but  the  districts  are  not  so  well  defined. 
There  are  sporadic  cases  which  can  usually  be  accounted  for  in  each  in- 
stance by  some  peculiar  circumstances.  A  field  unbroken  by  the  plow 
and  untrampled  by  animals  with  infectious  diseases  contains  little  danger 
from  its  supply  of  bacteria,  for  they  are  of  the  variety  which  do  no  harm 
pathogenically.   Sandy  tracts  of  Land  have  few  bacteria  owing  to  the 
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scarcity  of  organic  matter  and  in  many  cases  of  moisture.  Moisture  and 
organic  matter  in  the  soil  govern  the  activity  and  change  connected  with 

•  it,  and  indicate  the  value  of  the  land. 
Aabmb  To  make  this  heading  coordinate  with  air,  water,'  and  soil, 

ud  would  be  an  illogical  division,  and  to  make  it  subordinate  is  not 
Plants.  reasonable.  It  is  distinct  Animals  and  plants  shelter  bacteria 
and  influence  their  distribution  so  greatly  that  it  may  truth- 
fully be  said  that  they  would  have  no  distribution  were  it  not  for  these 
agents.  Diseases  of  animals,  tuberculosis,  for  instance,  would  not  extend 
from  pole  to  pole,  if  it  were  not  through  the  instrumentality  of  animals* 
Diseases  of  plants  do  not  differ  much  in  this  respect.  Established  facto 
bear  out  this  statement  and  point  out  the  relation  of  bacteria  to  animals 
so  far  as  distribution  is  concerned.  Aside  from  animffls  and  plants  there 
are  doubtless  other  means  operating  about  which  nothing  is  known.  With 
the  amount  of  work  that  is  now  under  way,  it  is  fair  to  predict  that  the 
avenues  of  travel  used  by  bacteria  will  gradually  become  familiar  to  bac- 
teriologists in  the  near  future.  Methods  will  be  devised  to  intercept  them 
in  their  movements. 

BACTERIAL  FUNCTIONS. 

.  Meat  placed  away  for  a  short  time  will  often  reveal  red  and  yellow  spots 
and  in  fact  spots  of  almost  any  color. 

Many  have  witnessed  a  pool  of  water  which  would  change  in  color  as  a 
changeable  silk,  when  viewing  it  from  different  places. 

The  phosphoresence  of  the  sea  has  been  marveled,  at  repeatedly.  All 
have  heard  about  it  if  not  seen  it. 

Every  housewife  is  conversant  with  the  methods  of  using  yeast  to  make 
bread,  and  wonders  how  a  bit  of  yeast  will  render  light  a  panful  of  bread 
dough. 

The  dairyman  waits  for  the  souring  of  his  milk  with  the  same  degree 
of  assurance  as  he  awaits  the  arising  of  the  sun. 
The  farmer  makes  his  cider  and  regrets  that  it  becomes  vinegar  so  quickly. 
There  are  very  few  who  have  not  looked  over  the  surface  of  a  swamp  and 
seen  air  bubbles  rising  to  the  surface  of  the  water. 

Meat  will  decompose  before  it  is  consumed  and  in  this  condition  it  has 
been  eaten  to  the  detriment  of  health. 

Villages  have  been  poisoned  by  attending  an  ice  cream  festival  or  drink- 
ing  the  milk  procured  from  a  single  milkman. 

All  these  phenomena  have  come  to  the  attention  of  everybody.  Have 
they  all  a  meaning  and  are  they  associated  with  bacteria?  Some  of  them 
suggest  a  lengthy  treatment,  yet  at  this  stage  satisfaction  will  have  to  be 
gained  from  very  brief  statements,  since  in  some  of  these  matters  future 
consideration  will  be  given.  When  bacteria  are  studied  in  their  above 
relations  one  simply  studies  their  offices  in  nature,  what  they  do  and  to 
what  products  they  give  rise.  This  part  of  bacteriology  is  one  of  the  most 
useful,  fruitful,  and  practical  relations  of  bacteria.  Perhaps  the  investiga- 
tion of  bacterial  products  has  led  to  more  beneficial  results  than  any  other 
line  of  the  science.  The  suggestions  made  at  the  beginning  of  this  subject 
upon  functions  only  introduce  us  to  a  wide  field  of  research. 

For  many  years  there  has  always  been  food  for  superstitious 
people  in  the  fact  that  spots  of  blood  would  appear  upon  their 
meat  or  bread.  They  considered  them  to  be  drops  of  blood 
deposited  there  by  some  supernatural  power.   At  of 
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they  have  noticed  that  their  milk  was  colored  blue,  red  or  green.  Bacteria 
are  at  work  producing  pigments  of  various  colors.  They  evidently  secrete 
a  substance  which  in  contact  with  the  oxygen  of  the  air  becomes  colored. 

In  the  water  are  found  several  species  of  bacteria  which  yield  a  product 
of  marked  fluorescence;  various  shades  may  be  noticed  in  the  progress 
of  their  growth. 

Photogenic       There  are  bacteria  which  upon  cultivation  will  produce  suf- 
fimetaru.       ficent  light  to  note  the  time  of  night.   There  are  plants  which 
light  up  the  sea. 

In  the  making  of  bread  the  yeast  plant  is  added  for  the  purpose  of  fer- 
mentation. It  probably  gives  rise  to  alcohol  and  carbonic  acid  gas;  the 
alcohol  evaporates  when  the  heat  is  applied,  and  the  carbonic  acid  gas 
renders  the  bread  light  by  filling  the  dough  with  air  spaces  in  its  attempt 
to  escape. 

Contained  within  cider  is  a  sugar  upon  which  the  bacteria 
Zymogenic     feed  and  change  it  eventually  into  alcohol,  and  this  alcohol  into 
Bacteria,     acetic  acid.   In  the  evolution  of  acetic  acid  other  products  are 
formed  on  the  way  and  along  with  acetic  acid.   While  in  many 
ways  it  is  apparently  simple,  it  is,  in  reality,  a  very  complex  process. 

in  the  souring  of  milk,  which  follows  very  closely  the  yeast  action  in 
bread  and  the  change  of  cider  in  vinegar,  the  sugar  of  milk  is  converted 
into  an  acid,  called  lactic  acid,  directly  or  indirectly,  as  the  case  may  be, 
and  which  in  turn  precipitates  or  curdles  the  caseine. 

In  swampy  districts,  underneath  the  water,  there  is  usually 
more  or  less  organic  matter  in  process  of  decay  instituted  by 
bacteria.  In  their  operations  they  eliminate  various  gases  from 
this  material.   This  gas  rises  to  the  surface  of  the  water,  producing  the 
bubbles  mentioned, 
nromnio       This  decaying  or  putrefying  process  is  also  found  in  meat 
under  another  form.   Meat  is  composed  of  a  very  complex  array 
of  elements;  a  greater  complication  would  be  expected  in  the 

Sroducte,  which  would  be  somewhat  different.   The  gases  formed  are  of  a 
ifferent  nature  and  often  give  rise  to  decided  odors.    Such  smells  as  that 
of  ammonia  will  be  noticed,  and  of  rotten  eggs,  due  to  hydrogen  sulphide. 

Intense  poisons  may  also  result  from  the  action  of  these  bacteria 
Toxioogenio   and  if  introduced  into  the  system  will  give  rise  to  serious 
Bacteria,     trouble.    The  many  fatal  cases  of  poisoning  from  eating  meat 

are  generally  traceable  to  decomposing  bacteria. 
The  poisoning  of  milk  or  ice  cream  is  much  the  same  as  meat  poisoning 
and  belongs  to  the  same  class. 
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LABOKATORY  WORK. 


It  may  seem  out  of  place  to  introduce  into  a  simple  treatise  of  the  fun- 
damental steps  of  bacteriology,  a  description  of  laboratory  methods,  yet 
an  explanation  will  not  be  necessary  if  it  is  borne  in  mind  that  it  is  really 
a  laboratory  science;  and  for  a  successful  interpretation  of  any  article 
dealing  with  bacteria,  a  knowledge  of  the  methods  employed  is  obligatory. 
There  is  also  another  phase  of  this  matter,  whioh  enhances  the  considera- 
tion of  laboratory  methods,  and  which,  if  kept  in  view,  will  lead  to  much 
practical  good.  This  is  a  study  of  laboratory  methods  with  the  direct 
object  of  adapting  them  in  modified  forms  to  every-day  life.  If  careful 
attention  is  given  in  the  review,  still  another  feature,  accuracy  in  detail, 
will  be  observed  in  every  step  of  an  experiment.  Accuracy  is  indeed  the 
most  essential  quality  to  a  successful  worker  in  the  laboratory. 

It  is  a  difficult  task,  even  with  the  best  illustrations,  to  describe  appar- 
atus. Without  an  idea  *>f  the  apparatus,  laboratory  knowledge  woul<  I  be 
meaningless,  and  a  comprehension  of  the  work  would  be  impossible.  A 
description,  therefore,  of  the  apparatus,  with  a  view  mainly  to  state  the 
principle  involved,  will  be  undertaken. 

Laboratory  work  embraces  the  study  of  bacteria  in  all  of  their  biological 
aspects,  which  signify  their  morphology,  cultural  properties,  chemical  pro- 
ducts, and  many  other  associated  branches  of  observation.  To  accomplish 
this  object  it  becomes  necessary  to  enter  into  a  consideration  of  means  to 
an  end.  To  make  the  subject  as  simple  as  possible,  topics  will  be  inspected 
in  a  light  which  will  not  cause  much  confusion.  The  complex  apparatus 
will  be  compared  with  things  already  understood.  In  fact  the  every-day 
utensils  about  the  house  are  embodied  largely  in  bacteriological  apparatus 
which  are  modified  for  convenience.  These  modifications  are  not  essential 
for  an  understanding  of  the  principle  and  may  be  entirely  overlooked. 
Let  us  now  attend  to  the  laboratory  work. 

STABILIZATION. 

From  the  bacteriological  standpoint,  sterilization  is  the  process  of  ren- 
dering any  substance  free  from  bacteria;  any  way  in  which  this  may  be 
done  is  a  means  of  sterilization.  It  must  not  be  confused,  however,  with 
such  terms  as  Pasteurization  or  disinfection.  Pasteurization  refers  to  the 
process  of  reducing  the  number  of  bacteria  by  killing  those  most  suscep- 
tible to  a  certain  degree  of  heat;  while  disinfection  is  usually  limited  to 
pathogenic  bacteria,  and  means  either  the  killing  or  the  reduction  of  their 
vitality. 
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Several  methods  are  recognized  in  the  accomplishment  of  sterilization. 
Because  of  the  extensive  application  of  sterilization  to  diverse  objects  and 
substances,  it  is  readily  seen  that  no  method  is  desirable  for  all  They  all 
have  their  particular  advantages.  Of  the  three  gener&l  agents  employed, 
Jieat,  chemicals  and  filtration,  heat  undoubtedly  occupies  the  foremost 
place. 

HMt.  This  agent  has  been  used  since  the  embryonic  days  of  bac- 

teriology. It  was  then  applied  continuously  for  various  lengths 
of  time;  but  as  shall  be  seen  later,  the  experiments  were  not  always  suc- 
cessful. Thanks  to  Tyndall  for  the  introduction  of  discontinuous  heating, 
or  what  is  commonly  called  fractional  sterilization.  Under  the  consider- 
ation of  spores,  it  will  be  remembered  that  the  spore  wall  was  exceedingly 
resistant,  much  more  so  than  the  vegetative  form;  that  some  spores  will 
withstand  several  hours  of  steam  heating.  Consequently  dt  is  sought  to 
kill  the  vegetative  form,  which  is  done  in  a  comparatively  short  time,  and 
the  spore  is  then  allowed  to  develop.  The  process  is  this:  When  the  bac- 
teria in  the  vegetative  form  are  killed  the  heat  is  discontinued  and  the 
spores  are  allowed  to  germinate.  The  bacteria  resulting  from  thia  germi- 
nation are  then  subjected  to  another  heating  of  the  same  time  and  degree. 
This  alternation  of  heating  for  the  killing  of  bacteria,  and  cooling  for  the 
germination  of  spores  is  repeated  two  or  three  times,  during  which  period 
all  the  spores  germinate  and  the  bacteria  produced  from  them  are  extermi- 
nated. Two  methods  have  been  suggested  of  applying  heat,  continuous 
and  discontinuous,  of  which  the  discontinuous  is  the  most  reliable. 
Wherever  heat  of  a  high  degree  is  possible,  continuous  heating  becomes 

feasible  and  even  desirable  in  many  instances. 
Kinds.  For  sterilizing  purposes,  heat  appears  in  two  forms,  moist 

and  dry.  ~  * 

Boiling  and  steaming,  without  pressure,  at  100°  C.  [212°  F.],  or  with 
pressure  at  125°  C.  [257  R],  illustrate  the  different  manner  of  usage. 

Since  boiling  may  be  executed  under  most  circumstances,  and 
Boiling.  the  apparatus  for  steaming  is  not  common,  the  former,  boiling, 
is  the  most  worthy  of  consideration.  The  conditions  are  almost 
universally  present  to  sterilize  by  boiling  in  the  form  of  wash-boiler, 
kettle,  pans,  or  almost  any  receptacle.  If  utensils  can  be  boiled  for  one- 
half  hour  they  are  practically  sterile;  that  is,  they  are  about  as  sterile  as 
it  is  possible  to  obtain  open  vessels  which  are  to  be  used  in  the  handling 
of  exposed  material.  Occasionally  spores  are  present  which  will  resist  this 
process,  yet  this  is  not  the  usual  case.  If  bottles  or  pails  are  to  be  pre- 
pared for  Pasteurized  milk,  no  better  means  free  from  expense  and  trouble 
could  be  adopted.  From  the  hygienic  side,  boiling  is  again  exceedingly 
useful.  Milk  may  be  Pasteurized  by  boiling,  and  made  free  from  infec- 
tious bacteria.  To  insure  safety  against  the  tubercle  bacillus,  diphtheria 
bacillus,  or  the  typhoid  bacillus,  no  better  scheme  could  be  devised  than 
to  bring  the  milk  to  the  boiling  point  for  a  moment  at  least.  Water,  too, 
is  often  the  host  of  the  typhoid  bacillus,  cholera  spirillum  and  occa- 
sionally of  other  infectious  bacteria.  To  rid  it  of  danger,  boiling  is  all  that 
is  necessary.  Contagious  diseases  often  exist  in  families.  The  rooms 
where  the  patients  live  have  curtains  and  carpets,  the  beds  have  limn 
and  other  coverings,  the  patients  have  clothing, — all  of  which  may  usually 
be  disinfected  or  absolutely  cleansed  by  boiling.  The  scope  of  boiling  as 
*  sterilizing,  Pasteurizing  or  disinfecting  agent  is  therefore  very  wide, 
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and  it  is  something  which  is  within  the  reaeh  of  all,  while  other  methods 
may  not  be. 

Steam  heat  answers  mnch  the  same  purpose,  but  is  more  con- 
stant venient.  A  steaming  apparatus,  which  will  contain  a  hundred- 
fold  more  than  any  boiling  apparatus,  can  be  made  and  run  at 
a  very  low  cost  When  sterilization  is  to  be  carried  on  day  after  day,  it 
would  be  much  cheaper  in  the  end  to  have  a  steam  sterilizer,  for  it  would 
require  less  fuel  and  give  much  more  space.  It  will  not  only  answer  the 
same  purposes  as  boiling  but  will  be  accompanied  by  less  risk.  Milk 
sterilized  bv  steam  seems  to  be  in  a  better  condition  than  that  subjected 
to  boiling,  for  the  steam  heat  is  much  more  uniform  and  less  likely  to 

Eroduce  a  change  in  the  composition  of  the  milk.    Utensils  may  be 
andled  with  greater  ease  from  a  steaming  vat  than  from  boiling  water, 
and  so  with  other  things  which  steam  can  thoroughly  penetrate.   In  the 

laboratories  nearly  all  moist  steri- 
steam  lization  is  carried  on  by  steam, 
steriiiier.  The  apparatus  used  for  this  pur- 
pose is  simple  and  not  much 
different  from  the  ordinary  kitchen  vegetable 
steamer.  Conceive  the  kitchen  vegetable 
steamer  with  its  perforated  bottom,  its  cover, 
and  its  low  sides,  extended  till  it  stands  from 
two  to  six  feet  high.  Place  in  the  center  of 
the  cover  a  hole  for  the  escape  of  steam, 
because  moving  steam  is  more  effectual  than 
stagnant  steam;  then  a  steam  sterilizer  is 
complete.  To  make  it  as  convenient  as  possi- 
ble, there  is  a  place  in  the  cover  for  a 
thermometer  and  the  bottom  is  fixed  upon 
a  suitable  water  vessel  to  which  it  is  per* 
manently  fastened  and  which  is  usually  a 
mere  continuation  of  the  walls,  copper  lined 
for  the  water  and  flared  out  to  give  an  exten- 
sive heating  surface.  A  glass  tube  connected 
with  the  water  pot  indicates  the  amount  of 
water  and  a  stop-cock  drains  off  the  water 
when  desired.  The  upper  part  of  this  boiler-  «* 13-  Steam  sterilizer, 
like  arrangement  is  therefore  used  for  a  steam  chamber  and  the  louver 
portion,  about  one-sixth  of  the  whole,  ie  the  water  pot.  Underneath  the 
water  pot  the  gas  burner  is  placed.  Wire  baskets  or  tin  receptacles  are 
often  employed  for  managing  small  articles  with  ease.  Such  a  steamer 
or  steam  sterilizer  is  used  in  the  laboratory;  but  the  adjustments  for  con- 
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venience  sake  may  be  dispensed  with  when  no  degree  of  accuracy  is 

demanded  as  in  experimental  work. 
Antociav.        Mention  has  been  made 

of  the  use  of  steam  under 
pressure  and  of  course  at  a  higher 
degree.  For  this  method  of  steri- 
lization, a  special  sterilizer  is  neces- 
sary and  is  called  an  autoclav.  This 
is  of  much  the  same  pattern  as  the 
steam  sterilizer  just  described,  but 
instead  of  the  steam  escaping,  the 
chamber  is  made  steam  tight  so  as 
to  withstand  several  pounds  pressure. 
At  the  top  is  a  gauge  to  denote  the 
pressure  and  a  safety  valve  to  pro- 
vide against  danger.  The  thermo- 
meter is  present  as  in  the  other 
case.  In-  this  apparatus,  the  steam 
may  be  raised  to  115°  C.  [239°  P.] 
or  130°  0.  [266°  P.]  and  one  con-  ( 
tinuous  heating  will  be  equivalent 
to  several  discontinuous  heatings  in 

the  ordinary  steam  sterilizer,  thus  **•  AntocUr. 

saving  much  time.   The  activity  of  steam  becomes  far  greater  as  the  tem- 
perature passes  above  100°  C.  [212°  F.].   Owing  to  the  saving  of  time 
from  the  greater  activity  of  the  steam  at  130°  C.  [266*  P.],  this  apparatus  is 
much  favored  in  some  places  for  certain  purposes. 
Moist  heat  is  adapted  to  the  sterilization  of  media  or  liquids  which  art 

Srone  to  evaporate  or  undergo  decomposition  in  the  process  of  heating, 
'he  preserving  of  fruits  and  vegetables  may  be  accomplished  by  this 
means  and  in  canneries  this  agent  is  utilized  in  some  manner.  Anything 
that  will  stand  boiling  or  steaming  may  be  subjected  to  this  method  of 
sterilization  without  detriment  and  may  be  thoroughly  sterilized  if  the 
boiling  water  or  steam  will  penetrate  the  material. 

I  hesitate  to  consider  the  time  required  because  it  depends  upon  a  great 
variety  of  conditions  and  it  is  impossible  to  include  them  alL  Some  time 
is  always  required  to  raise  the  substance  under  process  of  sterilization  to 
the  same  temperature  as  steam.  If  there  is  a  large  bulk,  much  time  is 
required;  if  only  a  small  bulk,  a  few  minutes  will  do.  With  this  in  mind, 
it  may  be  safe  to  state  that  two  or  three  minutes  will  kill  all  bacteria  in 
the  vegetative  form.  As  an  illustration  of  this,  liquid  in  a  tube  three- 
fourths  of  an  inch  in  diameter  may  be  sterilized  at  100°  C.  T212°  F.]  for 
fifteen  minutes  each  day  during  three  successive  days — the  fractional  or 
discontinuous  method.  Heating  once  at  130°  C.  [266°  F.]  in  the  autoclav 
will  accomplish  the  same  thing.  If  this  same  liquid  were  placed  in  a  can 
holding  a  quart,  that  quart  of  liquid  would  require  at  least  an  hour's 
heating  each  day  for  three  successive  days.  The  situation  is  now  stated, 
and  the  conclusion  can  only  be  an  exercise  of  the  judgment  in  ascertain- 
ing how  long  it  will  take  to  raise  the  substance  to  the  degree  required  In 

this  way  sterilization  by  moist  heat  is  conducted. 
Dry  heat        As  was  suggested  at  the  beginning  of  this  discussion  on 
sterilization,  each  form  has  its  advantages  over  the  othera. 
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Dry  heat  can  be  made  very  effectual  by  using  a  high  degree,  which  for  a 
short  time  will  accomplish  more  than  could  be  expected  of  steam.  Instead 
of  using  the  discontinuous  heating  plan,  one  sterilization  will  be  sufficient. 
Dry  heat  is  usually  applied  in  two  ways,  the  direct  flame  and  the 

oven. 

PUme-  Wherever  the  flame  may  be  utilized  as  an  agent  to  kill  bacteria, 

no  more  positive  and  satisfactory  means  could  be  offered.  Its 
uses  are,  however,  very  limited.  In  the  laboratory,  the  platinum  needle 
which  is  used  for  inoculation  is  brought- to  a  red  heat  and  is  thus  sterilized. 
Old  knives  and  scissors  employed  for  post-mortem  work  are  rendered  free 
from  life.  This  intimates  the  possible  uses.  On  the  farm  old  knives  and 
instruments  used  in  the  cutting  of  animals  dead  from  anthrax,  blackleg, 
tuberculosis,  or  any  infectious  diseases  are  safe  only  after  they  have 
emerged  from  the  purifying  influence  of  the  flame.  In  this  connection, 
although  it  does  not  property  belong  under  this  head,  may  well  be  added 
that  the  disposal  of  carcasses  in  which  infection  was  present  or  suspected 
or  in  fact  the  disposal  of  any  material  which  would  be  likely  to  convey 

danger  is  by  far  the  best  accomplished  through  the  flame. 
Hot  air  oven.  jn  <jry  heat  sterilization, 
the  hot  air  oven  has  wide 
application  and  as  a  practical  sterilizer 
is  of  great  importance.  It  is  a  simple 
double  walled  oven,  having  an  air  space 
between  the  walls  which  opens  near  and 
about  the  flame;  otherwise  it  closely 
resembles  the  oven  of  a  gasoline  stove. 
In  the  top  are  holes  for  the  thermom- 
eter and  thermo-regulator  which  regu- 
lates the  supply  of  gas  and  heat 
(This  instrument  will  be  described 
with  the  incubator. ) 

The  hot  air  oven  is  designed  for  the 
sterilization  of  glassware  and  other 
hard  and  dry  materials  not  injured  by 
an  exposure  to  a  high  degree  of  dry 
heat.  Clothing  can  be  sterilised  but  ^ 
with  more  difficulty  than  articles  whose 
surfaces  are  exposed.  Instruments 
may  be  made  bacteriologically  clean  in 
this  manner;  attention  must  be  given  to  the  degree  of  heat,  lest  the  temper 
which  is  of  so  much  value  in  some  instruments  be  destroyed. 

It  has  been  found  that  128°  C.  [264°  P.]  will  kill  the  vegetative  forms  and 
that  140°  0.  ['284°  P.]  is  required  to  destroy  the  spores;  consequently  it  is 
customary  to  heat  the  oven  to  150°  C.  [302  P.]  for  one  hour  to  insure 
r      *      absolute  sterilization. 

Chemicals.  Chemicals  are  mostly  used  as  disinfectants,  and  are  not 
regarded  with  much  favor  as  sterilizers.  There  are  several 
reasons  for  this.  It  would  be  absurd  to  sterilize  or  attempt  to  sterilize 
media  with  a  chemical  which  acts  as  a  germicide— germ  killing— and  which 
generally  is  actively  poisonous.  It  would  be  substituting  for  bacteria  a 
poison  as  detrimental  as  the  bacteria  themselves.  Agents  of  this  kind 
seldom  kill  outright,  or  within  several  hours,  but  rather  retard  develop- 


ing. 14.  Hot  air  oven. 
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ment,  thus  making  chemical  agents  impracticable.  They,  nevertheless, 
have  their  use  as  sterilizers.  It  is  possible  to  practically  sterilize  a  sur- 
face of  wood,  as  the  floor,  the  table,  etc.,  and  they  are  fitted  for  cleansing 
walls  and  ceilings.  Metallic  surfaces  may  be  purified,  and  surgical  instru- 
ments rendered  aseptic — free  from  bacteria  producing  diseased  conditions. 
These  chemicals  may  not  kill  the  bacteria,  but  they  do  prevent  their 
growth,  which  is  a  form  of  practical  sterilization.  A  vessel  may  be  steri- 
lized with  chemicals  find  the  chemicals  then  washed  out  with  sterilized 
water.  Chemical  sterilizers  fit  in  where  other  means  cannot  be  employed. 
The  substances  used  for  this  purpose  will  be  considered  in  another  bulle- 
tin, which  will  follow  later,  taking  up  germicidal  agents  and  disinfectants 
for  farm  use  with  practical  application.   Chemicals  as  absolute  sterilizers 

are  of  very  limited  application, 
nitration.       jjy  this  is  not  meant  filtration  by  the  ordinary  filters  of  char- 
coal or  sand,  nor  any  improvised  filter  for  temporary  use.  Such 
filters  may  be  able  to  remove  suspended  particles  of  matter  and  assist  in  the 
oxidation  of  organic  matter,  but  they  will  not  remove  bacteria. 
ForSthdn.     There  is  only  one  filter  that  will  strain  out  the  bacteria;  this  is 
moulded  from  a  fine  plastic  substance,  and  is  baked  at  a  very 
high  temperature.   There  is  produced  an  unglazed  porcelain. 
If  perfect,  the  finest  particles,  not  even  bacteria,  will  pass  through  this 
filter,  but  the  liquid  will,  when  under  pressure;  without  pressure  it  would 
pass  through  impracticably  slowly.   To  apply  pressure  the  porcelain  is 
made  in  the  forms  of  long  tubes,  which  are  placed  in  cylinders  containing 
the  material  for  filtration.   The  top  is  fitted  closely  to  allow  pressure  upon 
the  liquid  in  the  cylinder;  this  pressure  forces  the  liquid  through  the 
porcelain  into  the  inner  side  of  the  tube,  where  it  is  perfectly  free  from 
organic  particles  or  bacteria,  as  the  case  may  be.   All  the  suspended  mat- 
ter adheres  to  the  outer  surface,  from  which  it  is  easily  removed. 

Filtration  of  this  kind  is  resorted  to  in  the  study  of  products,  formed  by 
the  action  of  bacteria.  This  filter  is  also  used  largely  in  the  filtration  of 
drinking  water.  For  this  purpose  it  is  strongly  recommended,  provided 
the  filters  are  without  flaws.  It  has  been  highly  praised  where  it  has  been 
used  on  a  large  scale  in  furnishing  water  to  the  inhabitants  of  villages.  If 
India,  where  this  work  is  in  operation,  were  to  make  universal  use  of  them, 
the  mortality  from  Asiatic  cholera  would  doubtless  be  reduced  to  a  frac- 
tion of  one  per  cent. 
Cottonwool.  j*or  filtration  of  air  in  cultural  work,  ordinary  cotton-wool  is 
utilized.  This  will  not  free  the  air  of  bacteria  if  a  very  strong 
current  is  forced  through.  The  bacteria  apparently  lodge  in  its  meshes 
before  reaching  the  media  within.  To  illustrate  what  cotton-wool  will  do 
in  arresting  minute  organisms,  an  early  experiment  with  fermentation  may 
be  cited.  In  order  to  demonstrate  the  action  of  yeast  plants  upon  sugar 
solutions,  a  tube  was  filled  with  a  very  weak  solution  of  sugar,  containing 
some  nitrogenous  matter.  It  was  rendered  free  from  bacteria  and  yeast 
plants  and  a  sterilized  piece  of  cotton-wool  was  inserted  half  way  down 
the  tube.  The  yeast  plant  was  added  to  the  upper  half  but  the  lower  half 
was  left  uninoculated.  The  upper  half  fermented  and  the  lower  half 
remained  unchanged,  showing  that  the  cotton-wool  formed  a  perfect  bar- 
rier to  the  yeast  plant.  It  was  in  about  1864.  that  it  was  first  used  and 
now  it  is  almost  exclusively  employed  to  close  culture  tubes  against  infec- 
tion from  the  outside. 
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PREPARATION  OF  MEDIA. 

Up  to  this  point  the  requirements  of  bacteria  have  been  given  due  con- 
sideration. The  nature  of  their  food  has  been  discussed,  ana  the  elements 
constituting  that  food;  it  has  also  been  stated  that  moisture  is  an  essential 
feature  of  the  food,  and  that  a  suitable  reaction  is  necessary.  These  are 
the  factors  which  must  enter  into  the  nourishment  of  bacteria.  With 
these  data  it  becomes  possible  for  the  laboratory  worker  to  prepare  a 
medium  which  will  embrace  these  conditions;  but  besides  the  mere  matter 
of  a  proper  nourishment,  the  experimenter  has  learned  that  different 
species  of  bacteria  produce  different  growths  upon  the  various  media  or 
food  stuffs,  and  this  fact  he  utilizes  in  identifying  baoteria;  consequently, 
cettain  media  have  an  advantage  over  other  media.  The  investigator, 
therefore,  strives  to  provide  a  medium  which  will  not  only  answer  the 

requirements  of  food  but  also  those  of  a  biological  character. 
°lMM-  It  is  customary  to  divide  media  into  two  distinct  classes, 

liquid  and  solid  media.  Each  has  its  particular  purpose  in  the 
laboratory.  For  the  inoculation  of  animals,  the  study  of  bac- 
LfqQid  terial  products,  and  mere  cultivation,  liquid  media  aresatisfac- 
Medi^.  tory.  When  animals  are  inoculated  with  bacteria,  a  syringe  is 
employed  which  requires  liquid  media.  In  the  study  of  bac- 
terial products,  a  liquid  substance  is  treated  more  easily.  To  transplant 
bacteria  with  the  object  of  keeping  them  alive,  liquid  media,  which  is 
readily  made,  is  suitable.  While  cultural  properties  are  not  so  pronounced 
in  liquid  media,  they  however  have  their  significance,  and  in  some  of  these 
media  as,  for  instance,  milk,' this  feature  \p  very  valuable. 

There  are  many  liquid  solutions  which  are  especially  adapted  to  the 
growth  of  bacteria.   Milk  has  been  mentioned.   More  generally 
Bouuion.      UBe(i  than  milk  and  better  fitted  for  ordinary  work  is  bouillon. 

This  is  owing  to  its  perfect  clearness  and  freedom  from  sedi- 
ment; at  the  same,  time  it  possesses  nutrient  material  of  the  widest  range. 
To  make  it,  one  pound  of  chopped  lean  meat  is  shaken  in  one  quart  of 
water  and  allowed  to  stand  for  twenty-four  hours  or  steeped  for  one  hour 
that  the  meat  extracts  and  soluble  salts  may  pass  into  solution.  The  insol- 
uble albuminous  portion  of  the  meat  is  strained  off  and  to  the  filtrate  is 
added  one  per  cent  of  peptones  which  are  soluble  and  not  coagulable  by 
heat  These  take  the  place  of  the  meat  that  was  strained  off.  One  half 
per  cent  of  ordinary  salt  is  added  to  facilitate  the  solution  of  the  peptones. 
When  everything  is  dissolved  a  suitable  reaction  is  obtained  by  the  addition 
of  some  alkali,  for  the  meat  solution  is  usually  acid.  At  this  stage  the 
mixture  is  heated,  and  boiled  for  one  hour.  It  should  then  be  clear  and  the 
sediment  formed  may  be  filtered  off.  It  is  now  ready  to  pour  into  tubes  of 
glass,  called  test  tubes,  which  have  been  plugged  with  coi  ton-wool  and 
sterilized  in  the  hot  air  oven  for  one  hour  at  160°  C.  [302°  P.],  Having 
filled  these  tubes  to  the  depth  of  one  and  one-half  inch  with  the  bouillon, 
they  with  their  contents  are  sterilized  in  steam  heat  for  fifteen  minutes 
each  day  for  three  successive  days,  as  directed  under  sterilization.  At  the 
end  of  the  third  sterilization,  the  bouillon  tubes  are  free  from  bacteria  and 

are  ready  for  the  reception  of  any  species. 
MUk«  Milk  tubes  are  prepared  much  as  bouillon.   The  milk  is  usu- 

ally employed  unmodified  and  poured  into  tutes  which  have 
been  prepared  in  the  same  way  as  those  used  for  bouillon.   The  steriliza- 
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tion  differs,  in  that  milk  requires  more  time,  because  of  the  very*  resistant 
bacteria  that  may  be  present  in  it.  The  bouillon,  it  will  be  remembered, 
had  undergone  several  heatings  before  pouring  it  into  tubes.  The  milk 
on  the  other  hand  had  been  continuously  exposed  since  it  left  the  udder  of 
the  cow.  One  half  hour  each,  day  for  three,  successive  days  is  necessary 
for  its  complete  sterilization.  Many  other  liquid  media  are  made  for  the 
cultivation  of  bacteria,  but  most  of  them  have  special  objects;  for  this  rea- 
son they  will  not  be  given  consideration. 
Solid  Media.  Solid  media  have  two  distinct  functions,  that  of  yielding  char- 
acteristic growths  and  that  of  isolating  species,  both  of  which 
will  be  reviewed  later.  To  accomplish  these  purposes  it  is  desirable  that 
these  solid  media  be  transparent  and  that  they  will  liquify  and  solidify  under 
certain  conditions.  Gelatin  and  agar-agar  satisfy  the  above 
Gelatin.  requirements.  Gelatin  is  a  substance  obtained  from  animal 
tissues  and  is  used  extensively  in  household  cookery.  However 
the  gelatin  thus  used  does  not  answer  for  bacteriological  work  which  calls 
for  the  beet  silver  or  gold  leaf  quality.  When  this  substance  is  dissolved 
in  water  it  gives  a  jelly-like  mass;  when  hot  it  is  liquid  and  when  cold 
solid.  '  Perfect  transparency  also  exists.  It  will  not  be  necessary  to  point 
out  the  difficulties  to  be  met  in  the  making  of  gelatin  medium  nor  state 
with  exactness  the  steps  of  the  process;  suffice  it  to  say  what  constitutes 
gelatin  medium.  It  is  simply  the  bouillon  with  ten  or  twelve  per  cent  of 
gelatin  added  and  dissolved.  When  it  has  been  made  property,  it  is  trans- 
parent, solid  when  cold,  and  of  a  suitable  reaction.  This  gelatin  will 
liquify  at  24°  C.  [75°  P.].    Sterilization  is  accomplished  the  same  as 

bouillon,  fifteen  minutes  each  day  for  three  successive  days. 
Agar-agar.  j±  dried  sea  weed  has  been  called  agar-agar.  When  placed  in 
water  it  swells  and  gradually  dissolves.  In  solution  it  forms 
a  very  hard  jelly-like  material.  Without  attempting  to  describe  in  detail 
the  process  of  making,  agar-agar  may  be  substituted  for  gelatin.  It  yields 
a  transparent  medium  which  will  liquify  at  85°  C.  [193  F.]  and  solidify 
at  42°  C.  [108°  P.  J.  This  medium  is  especially  adapted  to  the  cultivation 
of  bactt-ria  needing  an  incubator  temperature  37 J°  C.  j~98°  F.],  for  which 
purpose  gelatin  would  not  answer.  One  half  hour  each  day  for  three  suc- 
cessive days  is  required  in  the  sterilization  of  agar  because  of  the  slowness 

with  which  it  liquifies. 
Blood  Besides  gelatin  and  agar,  blood  serum  is  commonly  used* 

Serum.  This  is  the  clear  fluid  rising  from  clotted*  blood  and  contains 
large  amounts  of  albuminous  material  That  its  transparency 
may  be  preserved,  it  is  placed  in  tubes  as  the  other  media  and  sterilized  at 
60°  C.  [140°  F.]  for  two  hours  each  day  for  several  days;  when  it  is  steri- 
lized, it  is  subjected  to  a  heat  of  70°  0.  [166°  F.]  for  the  purpose  of  solid- 
ifying. It  is  usually  inclined  in  the  tubes  to  increase  the  surface  and 
solidified  at  once.  In  this  case  the  usual  temperature  could  be  employed 
to  sterilize. 

Potato.  One  other  medium  must  be  mentioned  as  a  general  cultural 

medium.  It  is  the  common  Irish  potato.  This  is  boiled,  cut 
in  cylinders  the  size  of  the  tubes,  then  diagonally  cut  from  top  to  bottom 
in  halves.  By  this  operation  a  good  surface  is  presented  and  each  half  is 
placed  in  a  tube.  The  tubes  are  then  sterilized  fifteen  minutes  each  day 
lor  three  successive  days. 

All  of  these  media,  both  liquid  and  solid,  contain  the  necessary  constitu- 
ents for  the  development  of  bacteria.   Each  finds  its  use  under  different 
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circumstances  and  conditions,  and  yields  a  growth  peculiar  to  itself  which 
is  studied  closely  in  connection  with  the  biological  history  of  every  species 
of  bacteria.    They  all  assist  greatly  in  the  diagnosis  of  species. 

PLATINUM  NEEDLE. 

This  instrument  is  of  very  common  use  in  the  laboratory.  It  consists  of 
a  glass  rod  in  the  end  of  which  is  fastened  a  platinum  wire  of  medium  size. 
Platinum  is  used  because  it  will  withstand  any  number  of  sterilizations  in 
the  flame  without  destruction.  It  is  employed  to  inoculate  tubes  and  to 
convey  bacteria  from  one  medium  to  another.  Sometimes  it  has  a  loop  at 
the  end  and  sometimes  is  straight.  It  may  be  suited  to  whatever  pur- 
pose desired. 

HANGING  DROP. 

It  is  always  very  desirable  to  study  a  plant  or  animal  in  its  natural  con- 
dition. The  form,  the  consistency  of  the  protoplasm,  spore  formation  and 
motility  in  the  case  of  bacteria  are  all  best  observed  as  they  appear  in 
nature.  The  form  may  be  studied  carefully,  with  a  view  to  decide  the 
exact  classification  of  the  species,  the  manner  of  grouping,  whether  in 
threads  or  chains,  or  other  groups,  and  any  variation  that  may  exist  in  the 
form.  The  consistency  of  the  protoplasm  evokes  much  interest  in  many 
species.  Peculiarities  prevail  which  require  close  and  prolonged  investi- 
gation, and  often  lead  to  results  of  a  particularly  practical  nature.  The 
spore-bearing  bacteria  may  illustrate  their  methods  of  forming  spores  in 
their  natural  condition  much  better  than  when  stained.  All  of  these  fea- 
tures are  within  the  scope 
Preparation.  of  a  hanging  drop.   It  is  ■ar  ■'mm^L^^uu^mm^^m 

made  by  taking  a  very  thin, 

flat  piece  of  glass,  called  a  F1«-16-  Hanging  Drop, 

cover  glass  or  slip,  and  placing  a  drop  of  sterilized  water  in  the  center  of 
it,  about  the  size  of  a  pin-head.  Into  this  drop  the  bacteria  which  .are 
under  investigation  are  conveyed  by  the  platinum  needle.  This  cover 
slip  is  then  placed  over  a  hollow  in  a  glass  slide,  the  dimensions  of  which 
slide  are  one  inch  by  three,  and  the  thickness  that  of  a  window  pane.  •  The 
drop  is  turned  downward  when  placed  over  the  circular  hollow,  and  still 
adheres  to  the  cover  slip.  This  done,  the  drop  is  virtually  suspended  in  a 
glass  cell,  and  to  prevent  evaporation  a  little  vaseline  is  spread  about  the 
border  of  the  hollow,  thus  making  the  cell  air  tight.  It  is  now  ready  to 
study"  under  the  microscope. 
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MICROSCOPE. 


The  microscope  used  for  the 
study  of  micro-organisms  is  com- 
pound and  capable  of  enlarging 
the  object  about  one  thousand 
times.  [It  must  not  be  thought 
for  a  moment  that  the  more  a 
microscope  magnifies  the  better 
it  is.  The  real  value  of  a  micro- 
scope is  not  determined  in  this 
way.]  To  enter  into  a  discus- 
sion of  the  different  parts  of  a 
compound  microscope  and  its 
relation  to  the  study  of  bacteria 
would  be  making  a  futile  effort 
in  this  connection.    The  pur- 


Fig.  16.  Compound  Microscope. 
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pose  is  to  state  one  or  two  principles  underlying  it.  A  lens  convex  on 
both  sides,  or  convex  on  one  side  and  plane  on  the  other  will  magnify 
objects.  H  the  double  convex  lens  be  used  to  magnify  an  object,  and 
another  lens  to  magnify  the  image  formed  by  the  first  lens,  the  object  is 
magnified  highly.  In  figures,  if  the  first  lens  magnifies  one  hundred  times 
and  the  second  lens  ten  times,  the  image  of  the  object  seen  through  the 
first  lens  would  be  one  hundred  times  as  large.  Now,  if  the  seccpid  ampli- 
fies this  image  ten  times,  the  object  seen  through  both  lenses  would  be 
increased  one  thousand  times.  In  this  way  the  ability  to  see  very  minute 
objects  becomes  possible.  The  lenses  are  mounted  in  a  brass  barrel,  and 
this  is  attached  to  a  steady  stand.  This  is  the  simplest  form  of  a  com- 
pound microscope.  It  is  through  the  microscope  that  the  morphological 
properties  of  bacteria  are  made  known,  and  .this  is  the  only  means 'avail- 
able. 

STAINING  BACTERIA* 

In  their  ordinary  conditions  bacteria  are  translucent  and  many  times 
are  very  difficult  to  see.  To  overcome  this  obstacle  to  the  proper  study  of 
micro-organisms,  stains  have  been  called  into  requisition.  They  now  form 
a  very  important  part  in  the  biological  study  of  bacteria.  The  stains  used 
are  known  as  aniline  stains,  indirect  products  of  coal  tar.  They  corre- 
spond to  the  diamond  dyes  in  commerce  and  many  of  them  are  the  same. 
When  desired  for  use  they  are  dissolved  in  alcohol  to  saturation  and  this 

solution  is  diluted  with  water. 
Method.  ^  cover  slip  is  evenly  spread  with  a  loopful  of  material  and 

dried  carefully  over  a  flame.  By  this  drying  the  bacteria  are 
fixed  on  the  cover  slip  and  are  thus  prevented  from  washing  off.  The 
stain  is  then  applied  directly  upon  the  prepared  side  of  the  cover  slip  by 
means  of  a  pipette  and  allowed  to  remain*  about  a  minute,  when  the  sur- 
plus stain  is  removed  by  water.  The  cover  slip  is  now  ready  for  examina- 
tion under  the  microscope. 
fftS&ids.  Besides  this  simple  staining,  methods  more  complex  are 
employed  for  the  recognition  or  certain  bacteria,  for  the  study 
of  peculiarities,  and  for  the  satisfactory  demonstration  of  spores  and  fla- 
gella.  Some  bacteria  will  respond  to  one  method  of  staining  while  others 
will  not,  a  fact  which  frequently  allows  one  species  to  be  distinguished 
from  another.  The  tubercle  bacillus  is  stained  by  a  method  to  which  only 
one  or  two  others  will  respond  readily.  Inasmuch  as  these  others  are  not 
likely  to  be  met  under  the  same  circumstances  as  the  tubercle  bacillus, 
this  method  of  staining  becomes  truly  diagnostic.  At  other  times  there 
are  peculiarities  inherent  in  certain  bacteria  which  can  only  be  sharply 
illustrated  by  special  stains.  In  the  diphtheria  bacillus  are  peculiarities 
of  the  protoplasm  which  require  a  distinct  stain  to  determine  them.  Spores 
are  questionable  till  they  respond  to  a  certain  staining  reaction.  It  con- 
sists in  making  a  penetrating  stain  by  the  addition  of  carbolic  acid.  By  this 
means,  the  spores  as  well  as  the  vegetative  cell  may  be  stained.  After  the 
spores  are  once  stained  they  part  with  the  stain  as  reluctantly  as  they  took 
it.  but  the  color  is  easily  removed  from  the  vegetative  form;  consequently 
after  the  spore  is  stained  the  color  is  readily  removed  from  the  vegetative 
form  leaving  the  spore  colored  and  the  vegetative  form  uncolored.  An 
ordinary  stain  is  now  applied  to  the  vegetative  form  which  is  a  contrast  to 
the  color  of  the  spore  and  which  will  not  affect  the  color  of  the  spore  at 
alL  This  results  in  having  the  spore  of  one  color,  say  red,  and  the  vegeta- 
tive form  of  another  color,  say  blue.  A  strong  contrast  of  colors  there- 
fore exists  and  the  spores  are  seen  distinctly.   In  the  demonstration  of 
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flagella,  stains  are  essential  As  in  fabrics,  substances  are  employed  to  fix 
the  stain  in  the  tissue.  The  flagella  are  first  treated  with  this  fixing  solu- 
tion called  a  mordant,,  then  followed  by  an  application  of  a  strong  staining 
solution. 

INOUBATOB. 

Attention  has  been  called  to  the  sensitiveness  of  some  bacteria  to  a 
slight  variation  in  temperature.  The  tubercle  bacillus  will  not  develop  if 
the  temperature  varies  over  two  de- 
grees, and  is  susceptible  to  smaller 
changes.  The  best  temperature  at 
which  it  will  grow  is  that  of  the  body 
37^°  0.  [98°  F].  The  same  is  true  of 
many  other  infectious  bacteria;  the 
pathogenic  bacteria  as  a  rule  require 
a  suitable  temperature.  For  many 
other  purposes  of  a  technical  nature 
in  a  bacteriological  laboratory,  a  con- 
stant temperature,  a  temperature  that 
will  not  vary  over  the  one-tenth  of  a 
degree,  is  required.  To  comply  with 
these  conditions  an  apparatus  called 
an  incubator  has  been  devised  especi- 
ally for  bacteriological  work.  The 
principle  underlying  it  is  much  the 
same  as  an  egg  hatcher,  but  the  egg 
hatcher  bears  about  the  same  relation 
to  the  laboratory  incubators  that  coal 
tongs  do  to  watch  makers'  pincers  or 
tweezers.  The  incubator  has  double 
copper  walls  between  which  is  kept 
distilled  water.  Over  the  whole  is 
placed  a  thick  covering  of  felt  The  doors  are  double  and 
the  outer  one  is  also  covered  with  felt.  In  the  top  is  a 
place  for  a  sensitive  thermometer,  a  thermo-regulator 
and  an  escape  for  foul  air  within. 

Thermo-        To  regulate  the  amount  of  gas  supplying  the 
regulator,  burner,  a  thermo-regulator  has  been  made. 

It  consists  of  a  tube  with  arms,  containing 
mercury.  Through  the  arms  the  gas  passes  into  the  tube 
and  out  to  the  burner.  There  is  another  adjustment  arm 
which  regulates  grossly  the  height  of  the  mercury  in  the 
tube.  When  ready  for  use  one  arm  is  connected  with 
the  gas  supply  by  a  rubber  tube  and  another  with  the 
burner.  The  tube  with  its  mercury  is  inserted  into  the 
incubator.  The  mercury  as  in  a  thermometer,  contract- 
ing with  the  cold  and  expanding  with  the  heat,  operates 
upon  an  opening  through  which  the  gas  passes.  When 
the  mercury  in  the  tube  has  been  adjusted  to  37£°  0.,  this 
regulator  will  hold  it  constantly  at  that  point  If  the 
temperature  of  the  incubator  should  fall  the  mercury  in 
the  tube  would  contract  and  increase  the  size  of  the  hole 
through  which  the  gas  passes  and  thus  increase  the  supply 
of  gas  to  the  flame;  if  the  temperature  should  rise  above 


Fig.  17.  Incubator. 


Fig.  18.  Then 
regulator. 
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37£°  0.  the  mercury  would  expand  and  decrease  the  size  of  the  hole  and 
thus  decrease  the  supply  of  gas  to  the  flame.   In  this  way  it  is  possible 

to  hold  a  good  incnbator  within  a  slight  variation. 
Safety  In  connection  with  an  incubator  is  supposed  to 

burner,     be  a  safety  burner.   The  ordinary  gas  burner 

could  be  used  to  obtain  the  heating  results,  but  a 
small  draught  would  blow  it  out  and  allow  the  gas  to  escape 
into  the  room.  To  prevent  this  escape  of  gas  ii  blown  out, 
a  spring  is  attached  near  the  flame;  when  it  is  hot  it  expands 
and  holds  up  a  lever  which  acts  as  a  stop-cock  for  the  gas; 
when  it  cools  the  spring  contracts  and  the  lever  falls,  shut- 
ting off  the  gas.  In  lighting  the  burner,  the  lever  is  held  up  Fi  & 
with  a  catch,  until  the  spring  expands  and  holds  it;  as  soon  safety  burner, 
as  the  flame  goes  out  the  lever  falls,  when  the  spring  cools  and  retracts. 


CULTIVATION  OP  BACTERIA. 

To  isolate  and  cultivate  the  various  species  of  bacteria  is  the  object  at 
which  we  have  been  aiming  from  the  very  beginning  of  our  discussion  of 
laboratory  methods.  This  is  necessary  for  an  investigation  of  their  mor- 
phological and  chemical  natures.  We  are  now  ready  for  a  systematic  lab- 
oratory treatment 

The  isolation  of  bacteria  is  the  first  step  in  their  study.  To  do  this,  the 
material  which  is  to  be  examined  must  always  be  guarded  from  outside 
contamination  lest  the  results  be  vitiated.  Assuming  that  it  is  ready,?a 
bit  of  it  is  transferred  to  a  liquefied  gelatin  tube  and  thoroughly  stirred. 
We  frill  call  this  tube- No.  1.  From  No.  1,  three  loopfuls  are  taken  and 
mixed  with  a  liquefied  gelatin  tube  No.  2;  from  No.  2,  three  loopfuls  are 
taken  and  mixed  with  another  liquefied  gelatin  tube,  No.  3.  The  object 
of  using  three  tubes  is  to  dilute  the  bacterial  solutions  so  that  there  will 
be  but  few  bacteria  in  No.  3  tube.    The  reason  for  this  will  appear  as  we 

go  on.  The  tops  of  these  tubes  are  sterilized  in  the  flame  and 
Petri  dishes,  the  tubes  put  aside  to  cool.   Three  sterilized  Petri  dishes  are 

gotten  ready.   These  dishes  are  round,  about  five-eighths  of  an 
inch  high,  and  four  inches  in  diameter.    The  bottom  fits       " """" 
directly  into  the  cover  as  the  bottom  of  a  telescope  fits 
into  its  cover,  and  thus  precludes  any  contamination 

from  outside.   The  contents  of  the  cooled      _  _ 
Plating.      tubes  are  poured  into  these  Petri  dishes  and    Fig  so.  Petri  dish. 

spread  over  the  surface  of  the  bottom  by  the  lip  of  the  tube* 
The  Petri  dishes  are  marked  Nos.  1,  2,  and  3  to  correspond  with  the  tubes. 
This  operation  is  called  plating  and  its  purpose  is  to  separate  the  bacteria 

and  scatter  them  over  a  large  surface.  Each  micro-organism 
Colony.       upon  growing  will  give  rise  to  a  mass  of  its  own  kind,  called  a 

colony,  which  will  appear  upon  the  gelatin  as  minute  whitish 
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Fig.  21.  Colonies. 

Counting,  spots— pin  points.  If  we  wish  to  count  the  number  of  micro- 
organisms present  in  one  cubic  centimeter  of  water,  we  would 
add  this  amount  to  a  liquefied  gela- 
tin tube  and  make  a  plate  of  it  as 
before,  using  however  only  one  ^ 
plate  and  making  no  dilutions  at  all.  M 
The  plate  would  then  be  allowed  to 
develop  its  colonies  and  these  col- 
onies  would  represent  the  number 
of  micro-organisms  present  in  the  Fig.  a.  counting  apparatus, 

one  cubic  centimeter  of  water.  If  they  are  very  thick  we  use  a  hand  mag- 
nifying glass  and  place  over  the  plate  a  piece  of  glpss  measured  off  into 
small  squares.  The  numbers  of  colonies  included  in  several  squares  are 
averaged.  The  area  of  the  plate  is  then  computed  by  the  number  of 
squares  and  multiplied  by  the  average  number  of  bacteria  in  each  square. 
This  will  give  the  entire  number  of  bacteria  in  the  plate  and  in  one  cubic 
centimeter  of  water. 

Cultures.  If  pure  cultures  of  bacteria  are  desired  the  colonies  are  care- 
.  fully  studied  and  those  presenting  different  appearances  are 
taken  for  transplantation.  Those  having  the  same  characteristics  are  sup- 
posed to  have  been  produced  by  bacteria  of  the  same  species.  To  trans- 
plant, a  colony  is  selected  under  the  microscope  and  the  straight  platinum 
needle  sterilized.  The  colony  is  watched  through  the  microscope  and  the 
wire  introduced  into  it  without  coming  in  contact  with  any  other  colonies, 
or  with  any  apparatus,  in  fact  with  anything  but  the  colony;  for,  if  it  is 
touched  by  anything  else,  it  is  useless  for  producing  a  pure  culture.  After 
the  colony  has  been  taken  up  on  the  end  of  the  needle,  it  is  introduced 
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Fig.  28.  Cultures  in  Gelatin. 

into  a  solid  gelatin  tube,  by  pushing  it  from  surface  to  bottom,  or  into  any 
tube  prepared  for  its  reception.   This  is  supposed  to  yield  a  pure  culture 
of  a  distinct  species.    Each  kind  of  colony  is  treated  likewise,  if  it  is 
12 
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Fig.  24.  Cultures  in  Agar-agar. 


desired  to  study  them  all.  Once  in  a  pure  culture  we  are  able  to  trans- 
plant them  in  all  kinds  of  media  for  the  object  of  studying  their  different 
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growths  and  chemical  relations,  and  may  investigate  their  morphological 
properties  cinder  the  microscope  at  will. 

Anaerobic 


Cultivation. 


What  has  been  said  about 
agrobic  bacteria  applies  to 
anaerobic  bacteria  only  in  pari 
Everything  is  exactly  the  same 
with  this  exception:  The  plates 
and  tubes  when  made  are  placed 
into  a  jar  or  bottle,  made  for  this 
purpose,  into  which  hydrogen  or 
some  other  inert  gas  is  passed 
as  a  substitute  for  air  in  which 
these  bacteria  will  not  grow. 


Fif.  26.  AnaAroMo  ap- 
paratus for  tube 
culture.  (Notj.) 


Fig.  25.  Anaerobic  plating 
.  apparatus.  (Not?.) 


ANIMAL  EXPERIMENTS. 


The  use  of  animals  is  limited  almost  entirely  to  work  with  infectious 
diseases.  They  become  in  this  line  of  work  an  essential  factor  to  success- 
ful experimentation,  because  of  their  power  to  similate  man  in  pathologi- 
cal conditions.  Without  these  animals  it  is  doubtful  whether  the  relation 
of  the  tubercle  bacillus  to  tuberculosis  would  ever  have  been  established: 
or  the  curative  properties  of  antitoxin  in  cases  of  diphtheria;  or  the  relief 
in  hydrophobia;  or,  in  short,  a  knowledge  of  the  various  infectious  diseases 
as  to  prophylactic  measures  or  curative  treatment.  It  is  true  that  many 
lives  of  lower  animals  have  been  sacrificed  for  the  cause  of  science,  but 
when  we  take  into  consideration  the  results,  we  would  be  very  near-sighted 
if  we  did  not  say  that  it  was  justifiable.  Scientists  do  not  destroy  life 
promiscuously,  but  with  a  purpose;  and  they  possess  the  same  dread  to 
take  life  in  the  case  of  rats,  guinea  pigs,  rabbits,  and  all  the  smaller  ani- 
mals as  those  zoophilists  who  condemn  this  experimental  work  while  munch- 
ing a  piece  of  juicy  steak. 

Animals  are  also  used  in  the  diagnosis  of  diseases,  in  the  determination 
of  the  presence  of  poisons,  and  in  the  study  of  avenues  of  infection.  They 
are  virtually  indespensable  to  the  scientific  worker  who  is  called  upon  to 
guard  the  public  against  danger  from  unseen  sources.  Without  these 
tower  animals  a  large  portion  of  scientific  work  would  be  at  a  standstill 

I  am  indebted  to  Bausoh  A  Lomb,  of  Rochester,  N.  Y.,  for  the  electro- 
types used  in  the  illustration  of  this  bulletin. 
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ROPINESS  IN  CREAM  OR  MILK. 


O.  E.  MARSHALL. 


When  milk  or  cream  may  be  drawn  out  in  threads  or  strings,  or  when 
either  presents  a  slimy  appearance  of  a  stringy  formation,  the  term,  ropy, 
stringy,  or  slimy  has  been  given  to  this  condition,  designating  thereby,  a 
diseased  state  wh'ch  prevail  a  to  some  extent  among  dairies,  factories,  and 
wherever  milk  is  handled.  It  is,  by  no  means,  a  new  disease;  on  the  con- 
trary, milk  analysts  have  struggled  with  it  for  decades,  but  without  posi- 
tive results.  It  was  not  until  the  biological  explanation  of  many  chemical 
changes  was  instituted  by  Pasteur,  in  his  experimental  work  upon  milk, 
wine,  and  beer  fermentations,  and  suggested  by  others  previous  to  him, 
but  not  worked  out,  that  such  perplexing  questions  as  milk  ropiness  as  well 
ae  other  milk  fermentations  could  be  regarded  in  a  reasonable  light.  Pas- 
teur was  able  to  say  that  a  certain  yeast  plant  could  produce  ropiness  of 
milk,  yet  he  failed  to  comply  with  the  later  requisitions  of  bacteriology  in 
establishing  beyond  a  doubt  the  exact  relation  existing  between  that  yeast 
plant  and  the  milk.  Lister  was  the  first  to  separate  a  distinct  species 
which  would  produce  ropiness  in  milk.  Since  Lister's  time  many  species 
have  been  isolated  and  identified  as  connected  with  this  peculiar  fermen- 
tation. Each  kind  has  its  particular  action.  While  all  may  be  classed  as 
giving  rise  to  ropy  milk  or  cream,  do  two  of  them  will  produce  this  con- 
dition in  just  the  same  way,  nor  will  the  milk  give  exactly  the  same 
appearance.  Sometimes  it  is  due  to  the  bacteria  adhering  together  in 'a 
ropy  mass,  caused  by  the  secretion  of  a  gum-like  substance  by  the  indi- 
vidual bacteria.  In  this  case  a  string  of  micro-organisms  may  be  pulled 
out  with  the  milk  or  cream,  thus  rendering  their  functions  only  in  an 
indirect  way.  Such  bacteria  are  not  so  likely  to  decompose  the  milk  by 
the  destruction  of  any  element  composing  it.  They,  of  course,  feed  upon 
some  of  the  constituents  of  the  milk,  but  a  change  is  not  likely  to  occur  in 
the  component  parts.  On  the  other  hand,  there  are  those  bacteria  acting 
directly  upon  the  milk  sugar  in  the  production  of  slime  or  ropiness,  con- 
suming a  part  of  that  substance.  Then  there  are  those  whose  action  is 
more  complicated,  involving  the  other  constituents  of  the  milk. 

Very  frequently  in  normal  milk,  that  is,  milk  kept  under  the  usual  con- 
ditions, bacteria  are  found  which,  unaccompanied  by  other  bacteria,  will 
manufacture  ropy  milk.  The  other  bacteria  ordinarily  gain  the  ascendency 
and  perform  their  functions  before  the  bacteria  producing  ropiness  can 
manifest  themselves.  Should  the  latter  gain  the  ascendency,  ropiness 
would  occur  and  the  cases  of  ropy  milk  would  be  multiplied  greatly. 
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Whenever  ropiness  does  exist,  it  may  generally  with  safety  be  attributed 
to  foreign  and  transient  bacteria,  which  gain  access  to  the  milk,  perhaps 
accidentally.  They  sweep  down  upon  a  dairy  unexpectedly  and  appar- 
ently without  a  cause;  but  if  the  soil,  the  water,  and  the  air;  the  cans, 
the  stables,  and  milk  houses  could  be  accurately  examined,  in  fact  all 
those  things  which  surround  and  have  to  do  with  a  dairy,  the  avenue  by 
which  they  entered  would  be  discovered. 

Many  countries  have  been  witness  to  this  disease.  In  Norway,  they 
make  use  of  this  ropy  milk  in  the  preparation  of  a  drink,  called  Tflttem- 
jolk.  The  people  place  the  leaves  of  the  butterwort  in  the  milk  and  the 
fermentation  follows.  Bacteria  which  would  give  rise  to  the  same  con- 
dition have  been  found  on  these  leaves.  In  Holland,  Edam  cheese  is 
manufactured  from  slimy  milk.  Many  cases  have  been  reported  from 
Switzerland  and  Austria.  Prance  and  other  countries  have  had  their 
share  of  this  disease.  To  gain  the  exact  extent  of  this  condition  in  the 
United  States  is  impossible.  When  the  information  is  voluntary  and 
comes  from  individuals  who  have  been  afflicted,  reliance  can  be  given; 
but  when  the  information  is  sought  from  dairymen  or  milk- men,  they  will 
evade  the  question  lest  it  might  work  harm  to  them.  A  few  voluntary 
contributions  have  been  given,  in  "Hoard's  Dairyman."  These  cover 
about  two  years  and  are  simply  representative  of  the  extent  of  territory 
involved  and  time  cf  occurence.  Doubtless  a  very  small  fraction  of  one 
per  cent  is  represented  by  these  individuals.  In  most  cases,  these  con- 
tributions are  in  the  form  of  queries  and  have  been  reduced  to  the  mini- 
mum by  eliminating  all  that  has  no  bearing  upon  the  matter  in  hand. 
Whenever  the  feeding  is  introduced,  it  is  allowed  to  remain  because  it  is 
a  common  opinion  that  the  feeding  is  the  real  cause  of  the  trouble. 

The  first  case  was  located  at  Trenton,  N.  J.,  and  occurred  in  the  summer 
of  1893,  beginning  about  the  middle  of  July  and  lasting  till  about  the  first 
of  August.  The  pastures  were  dry  and  short  during  the  time.  That  the 
individual  might  ascertain  whether  the  trouble  originated  from  the  food 
or  pasture,  he  tested  both  and  tried  each  cow's  milk  by  itself,  but  failed  to 
find  the  cause. 

In  October,  1893,  a  dairyman  in  Illinois  stated  that  he  had  been  visited 
by  the  ropy  milk  plague,  and  that  it  had  appeared  for  a  day  or  a  week  at 
a  time  since  the  middle  of  July:  At  certain  periods  it  was  very  noticeable, 
at  other  times  it  was  hardly  perceptible.  The  whey  tank  was  cleaned  and 
the  whey  scalded  every  day;  when  not  scalded  it  would  appear  like  soft 
soap  upon  dipping  the  next  morning.  The  curd  would  not  cook  firmly 
when  the  milk  was  ropy;  cheese  made  from  it  lacked  in  flavor  and  an  un- 
pleasant taste  was  also  present,  while  the  keeping  qualities  were  not  satis- 
factory. 

A  man  living  near  Memphis,  Tenn.,  and  running  a  dairy  of  forty  cows, 
wrote  as  follows:  "In  running  my  dairy  of  forty  cows,  I  have  been 
troubled  the  last  week  with  my  milk  'roping.9  Please  tell  me  the  cause. 
The  cows  were  changed  from  a  pasture,  where  there  was  running  water,  to 
one  of  corn  stalks  and  cotton  stalks,  where  the  water  was  a  pond  in  the 
field.  I  am  feeding  cotton  hulls,  a  chop  of  corn,  oats,  and  oil  meal  mixed 
together.  Milk  would  turn  ropy  in  about  twelve  hours.  I  buy  corn  and 
oats  from  a  feed  store."  This  happened  in  January,  1894.  Another  case 
was  reported  from  Ohiliicothe,  Mo.,  in  April,  1894,  where  the  milk  re- 
mained sweet.  It  was  set  in  deep  cans  in  ice  water.  A  simple  query  came 
from  Massachusetts,  in  September,  1894,  stating  that  the  trouble  existed. 
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Without  commenting  upon  these  cases  at  this  point,  I  will  pass  on  to  two 
cases  which  have  come  under  my  observation  recently.  The  first  case  oc- 
curred .on  the  farm  of  Mr.  A,  located  not  far  from  Lansing.  He  runs  a 
milk- wagon  and  supplies  milk  to  about  three  hundred  patrons.  Fourteen 
healthy  looking  cows  furnish  the  milk.  Up  to  the  time  of  the  trouble  they 
had  been  pastured  on  a  low  piece  of  land  adjacent  to  the  Red  Cedar  river, 
a  branch  of  the  Grand.  There  were  marshy  places  along  the  shore  to 
which  the  cows  had  access  and  in  which,  from  the  appearance,  they  were 
in  the  habit  of  passing  a  portion  of  their  time.  Through  the  middle  of  the 
pasture  was  another  marshy  strip  and  a  very  small  stream.  The  remainder 
of  the  pasture  was  good  firm  meadow  land,  and  contained  a  large  number 
of  shade  trees.  At  milking  time  the  cows  were  driven  through  a  long  lane 
to  the  barn,  in  which  they  remained  during  the  milking  hour  only. 

This  barn  was  located  near  the  house,  and  the  part  in  which  the  cows 
were  milked  was  on  the  west  side.  One  door  communicated  with  the  barn- 
yard on  the  south  and  another  with  the  backyard  by  passing  through  a 
small  open  shed.  Along  the  west  side  were  numerous  windows.  The 
east  side  came  in  contact  with  the  main  floor  of  the  barn  and  a  silo  which 
had  just  been  renovated  and  tarred.  The  floor  of  the  stable  was  rough  and 
only  partly  made  of  boards,,  being  that  part  where  the  cows  stood,  and  a 
dung  sink;  the  remainder  was  covered  with  stones. 

The  milk-house  where  the  milk  was  cooled  in  cans  was  a  frame  building 
about  ten  by  twelve  feet.  It  stood  in  the  barnyard  about  four  rods  south 
of  the  stable.  There  was  one  door  which  opened  to  the  north,  but  no  win- 
dows. Matched  lumber  had  been  used  to  cover  the  inner  walls  and  the 
ceiling.  On  the  floor  was  a  layer  of  sawdust  about  one  foot  deep  which 
had  been  placed  there  the  winter  before.  Back  from  the  middle  of  the 
milk-house  was  a  large  wooden  tank  which  was  filled  with  water  from  a 
well  two  hundred  feet  deep  and  pumped  by  a  windmill. 

The  barn  floor  and  milk-house  floor  were  occasionally  covered  over  with 
a  layer  of  lime  to  purify  them. 

As  soon  as  the  milk  was  taken  from  the  cows  it  was  strained  into  cans 
which  were  carried  to  the  milk- house  when  the  milking  was  over,  and 

S laced  in  the  water  tank  to  cool;  during  the  cooling  the  milk  was  stirred, 
'he  milk  was  again  strained  after  cooling  and  was  then  ready  for  distri- 
bution. 

These  were  the  surroundings  and  methods  of  management  at  the  time 
the  trouble  appeared.  It  was  the  fifteenth  of  September  when  Mr.  A 
first  observed  it,  but  it  was  noticed  by  three  of  his  patrons  on  Friday  the 
eleventh  of  September.  No  complaints  were  heard  on  Saturday,  but  on 
Sunday,  the  thirteenth,  there  was  a  universal  cry  of  trouble. 

Suspecting  that  his  cows  had  eaten  some  plant  which  would  produce 
this  condition  in  the  milk,  Mr.  A  immediately  turned  his  cows  into  a 
higher  pasture  of  wheat  stubble  in  which  there  was  a  young  growth  of 
clover,  and  awaited  an  abatement  in  the  trouble.  Monday  passed  but 
there  was  no  check  in  the  progress  of  the  disease  in  the  milk  and  his 
patrons  were  leaving  him. 

Tuesday  morning  a  sample  was  brought  to  the  bacteriological  laboratory. 
This  sample  was  not  ropy  at  the  time,  but  ropiness  became  apparent  by 
the  next  morning.  There  seemed  no  doubt  about  the  cause  of  it  Tuesday 
morning;  consequently  a  plan  of  extermination  was  l$id  out  which  will  be 
considered  a  little  later. 
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To  positively  establish  the  nature  of  the  cause,  milk  which  had  been 
sterilized  and  freed  from  bacteria  was  inoculated  with  a  small  drop  of  the 
specimen.  In  twenty-four  hours  this  milk  which  had  been  inoculated 
developed  ropiness  and  was  used  in  turn  to  inoculate  another  lot  of  steri- 
lized milk,  and  this  in  twenty-four  hours  was  decidedly  ropy.  There  was 
no  question  about  what  we  had  to  contend  with  and  Mr.  A  was  eager  to 
begin  active  measures,  for  on  Wednesday  so  many  of  his  patrons  had  left 
him ;  and,  feeling  that  it  was  not  right  to  sell  milk  of  this  kind,  he  had  stopped 
his  milk  wagon.  This  meant  a  pecuniary  loss  to  him  of  one  hundred  and 
fifty  dollars  a  month. 

Three  points  of  interest  were  now  before  us:  The  first  was  to  eradicate 
the  trouble;  the  second,  isolate  the  micro-organism;  and  the  third,  to 
locate  it. 

Our  attention  was  first  directed  to  the  cans.  In  order  to  render  them 
free  from  danger,  each  can  was  filled  with  boiling  water  and  covered  up; 
from  time  to  time  it  was  emptied  and  refilled,  until  it  had  been  virtually 
subjected  to  boiling  water  for  one- half  hour.  After  the  cans  had  under- 
gone this  treatment,  they  were  exposed  to  the  direct  rays  of  the  sun  for 
the  rest  of  the  day.  The  sawdust  on  the  floor  of  the  milk-house  was  cleaned 
out  and  clean  gravel  substituted.  The  walls  and  ceilings  were  then  washed 
with  a  solution  of  corrosive  sublimate  made  in  the  strength  of  one  of  sub- 
limate to  one  thousand  parts  of  water.  Having  done  this,  three  or  four 
pounds  of  sulphur  were  burned  in  the  milk-house.  The  cooling  tank  was 
also  washed  with  the  corrosive  sublimate  solution.  Nothing  could  be 
done  to  the  barn  but  to  sprinkle  it  with  the  corrosive  sublimate  solution 
and  add  a  fresh  supply  of  lime  to  the  floor.  Before  milking,  the  cowb 
udders  were  washed  with  the  corrosive  sublimate  solution  made  in  the 
strength  of  one  to  two  thousand.  The  cows  were  however,  finally  removed 
to  another  barn,  before  the  trouble  disappeared. 

In  attempting  to  isolate  the  specific  micro-organism,  the  tubes  first  inocu- 
lated to  demonstrate  the  microbial  origin  of  the  cause,  had  for  their  pur- 
pose also,  what  appeared  to  be  the  most  feasible  method  for  isolation.  By 
the  production  of  culture  after  culture  from  the  cream,  it  was  thought  that 
the  "ropy"  bacteria  would  increase  in  number  to  such  an  extent  as  to 
reduce  the  other  bacteria  present  to  the  least  possible  number.  After 
repeated  cultivation  in  this  manner  for  some  time,  plates  were  made  and 
after  they  had  developed,  this  micro-organism  which  turned  out  to  be  the 
specific  cause,  was  very  plentiful  and  there  was  no  trouble  in  obtaining  a 
pure  culture. 

Simultaneously  with  the  eradication  and  isolation  of  the  micro-organism, 
we  tried  to  locate  the  source  of  the  bacteria  Daring  the  removal  of  the 
sawdust  from  the  milk  house,  a  bacteriologically  clean  dish  containing 
normal  milk,  which  was  gotten  from  a  neighbor  who  had  no  trouble  of  this 
kind,  was  exposed.  At  the  same  time,  another  dish  of  milk  prepared  as 
the  first,  was  exposed  in  the  barn.  Neither  of  these  specimens  produced 
ropy  cream.  The  udders  of  the  cows  and  the  hands  of  the  milkers  were 
then  thoroughly  washed  with  the  corrosive  sublimate  solution  made  in  the 
strength  of  one  to  two  thousand.  The  milk  from  each  cow  was  drawn 
into  an  individual  fruit  jar  and  a  number  was  placed  upon  it  correspond- 
ing to  the  cow  from  which  the  milk  was  drawn.  In  the  preparation  of  the 
cans  used  for  this  purpose,  the  boiling  method  of  sterilization  was  employed 
and  the  tops  screwed  on,  with  the  usual  rubber  collar,  immediately  after 
sterilization.    They  were  not  opened  until  the  milker  was  ready  to  draw 
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the  milk  into  the  jar.  As  soon  as  each  was  one-quarter  full  the  top  was 
replaced  and  the  jar  was  taken  to  the  house  for  cooling  Not  long  after, 
thejr  were  brought  to  the  laboratory  where  they  were  examined  from  time 
to  time  to  ascertain  whether  ropiness  was  present.  Eleven  out  of  the 
fourteen  jars  developed  ropiness,  some  sooner  than  others  but  most  of 
them  within  forty-eight  hours.  To  illustrate  the  care  exercised  by  Mr.  A 
in  this  experiment  and  what  cleanliness  in  milking  will  do,  we  wish  to 
state  that  these  samples  of  milk  did  not  sour  within  sixty  hours  after 
milking,  exposed  to  the  warm  temperature  of  the  laboratory.  Not  having 
succeeded  in  eliminating  the  "ropy"  bacteria  by  this  step,  milk  was  taken 
directly  from  the  udders  of  the  three  cows  whose  milk  first  shpwed  signs 
of  ropiness  in  the  fruit  jars.  It  is  possible  to  draw  milk  from  the  udder 
of  a  cow  under  an  absolutely  sterile  condition.  For  this  purpose  flasks  are 
prepared  in  the  following  manner:  A  50  cc.  Erlenmeyer  flask  is  thoroughly 
washed  and  dried.  A  silver  coin  milking  tube 
is  then  fitted  to  a  glass  tube  which  reaches 
nearly  to  the  bottom  of  the  flask,  the  meeting 
of  the  milking  tube  and  glass  tube  forming  a 
joint  at  the  neck  of  the  flask,  where  the  cotton 
wool  plug  which  is  used  to  close  the  mouth  of 
the  flask  will  cover  the  joint.  A  thin  layer  of 
cotton  wool  is  then  slipped  over  the  milking 
tube,  covering  the  cotton  wool  plug  and  pro- 
jecting over  the  lip  of  the  neck  of  the  flask. 
This  is  bound  down  firmly  with  thread  by  run- 
ning it  in  every  direction  over  the  cotton  wool 
forming  a  network  and  binding  or  fastening 
it  underneath  the  lip.  A  cap  is  made  to  cover 
the  milking  tube  entirely,  extending  from  the 
cotton  wool  plug  in  the  neck  of  the  flask  to 
the  tip  of  the  milking  tube  and  covering  the 
tip  completely.  It  is  made  so  firmly  that  it 
may  be  slipped  on  and  off  with  ease.  This 
outfit  was  placed  in  the  sterilizing  oven  for  the 
usual  time.  When  ready  for  use  the  teat  of 
the  cow  is  washed  with  a  corrosive  sublimate 
solution,  the  cap  removed  from  the  milking 
tube,  the  tube  inserted  into  the  milk  duct,  and 
as  soon  as  removed  the  cap  is  replaced.  By 
following  this  method,  sterile  milk  may  be 
obtained  from  a  cow  if  some  milk  be  removed 
at  first  from  the  teat  to  render  the  duct  free  F,«- L  Flask  U8ed  in  drawing  milk 
from  bacteria.  In  this  instance  very  little  milk  was  removed  before  the 
insertion  of  the  milking  tube;  but  at  the  end  of  ninety  hours  the  milk  was 
still  sweet  and  free  from  ropiness. 

From  the  work  thus  far  it  would  seem  that  the  "ropy"  bacteria  were 
located  on  the  udders  of  the  cows;  but  before  tating  up  the  work  farther 
concerning  this  matter,  it  is  desirable  to  state  the  second  case  that  came 
to  our  notice. 

On  Wednesday  following  the  Tuesday  when  Mr,  A  brought  a  sample 
of  his  cream  to  the  bacteriological  laboratory,  a  milk  dealer  in  the  city  of 
Lansing  discovered  ropiness  in  one  of  his  cans.  It  was  confined  to  this  single 
can  and  did  not  spread  to  the  others;  all  but  this  can  were,  however,  peddled 
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out  to  his  patrons.  The  milk  that  he  handled  came  from  various  sources, 
for  it  was  his  practice  to  buy  milk  from  the  farmers  in  the  vicinity  of  the 
city.  The  milk  that  this  single  can  contained  was  secured  from  a  farmer 
living  three  miles  out  of  the  city.  A  visit  to  his  farm  revealed  the  follow- 
ing facts:  The  cows  were  pasturing  in  a  large  meadow  adjacent  to  the 
road  and  barnyard.  Through  the  middle  of  this  meadow  ran  a  small 
stream,  but  that  portion  of  the  pasture  bordering  upon  this  stream  was 
neither. marshy  nor  very  low.  From  the  stream,  the  meadow  had  a  gradual 
but  pronounced  rise  and  it  would  not  be  considered  a  low  pasture  land. 
There  was  no  stagnant  water  about  and  the  cows  usually  drank  the  water 
provided  at  the  well,  yet  sometimes  refreshed  themselves  at  this  small 
running  stream.  The  milking  was  done  in  the  open  air  and  in  cleanly 
surroundings.  There  was  no  special  means  of  cooling  the  milk  and  so  far 
as  could  be  ascertained,  it  was  not  cooled  at  all.  It  was  taken  from  the 
cows,  placed  in  a  can  and  carted  to  the  city  by  the  milkman.  The  farmer 
had  no  ropiness  at  any  time  so  far  as  he  knew,  and  had  not  noticed  it  on 
this  occasion  in  the  milk  he  reserved.  This  can  which  turned  out  to  be 
ropy  was  taken  to  the  home  of  the  milkman  and  placed  in  his  cellar,  where 
the  top  was  removed  and  the  contents  exposed  the  same  as  several  other 
cans  which  he  had  at  the  same  time,  and  in  which  ropiness  did  not  develop. 

It  was  about  one  week  after  this  had  occurred  that  a  sample  of  the  cream 
from  the  can  in  question  was  obtained.  The  milkman  had  preserved  it 
Upon  a  bacteriological  examination  by  means  of  plates,  the  micro-organism 
producing  the  trouble  was  isolated  and  it  proved  to  be  identical  with  the 
one  which  caused  ropiness  in  the  milk  of  Mr.  A.  ^  Its  biological  history 
corresponds  precisely  with  that  micro-organism  which  manifested  itself  on 
Mr.  A's  farm  four  and  one-half  miles  away. 

It  was  readily  inferred  that  there  must  have  been  some  means  of  com- 
munication. Close  questioning  could  establish  no  possible  clue,  for  they 
all  claimed  to  have  had  no  interchange  of  cans  or  milk  within  a  month  or  two 
of  this  time.  Failing  in  this,  I  turned  my  attention  to  the  water  found  in 
the  pastures  of  both  farms,  although  the  streams  were  not  the  same,  both 
however  flowing  into  the  Grand  river.  A  close  bacteriological  examination 
was  made  in  each  case  but  without  any  positive  results.  Another  investi- 
gation was  made  of  the  air  of  the  milk-house,  barnyard  and  stable  and  this 
too  failed  to  reveal  the  source  of  this  micro-organism.  Plates  were  exposed 
under  the  udders  of  the  cows  while  milking  and  these  added  nothing  to  our 
knowledge. 

The  infection  had  about  disappeared  when  the  last  investigations  were 
made.  Owing  to  their  negative  nature,  we  were  forced  to  the  conclusion 
from  our  first  work  when  the  trouble  was  at  its  height,  that  the  infection 
came  through  the  cows  and  that  the  bacteria  were  adherent  to  the  udder. 
This  was  demonstrated  almost  beyond  a  doubt  by  the  can  or  pint  jar  ex- 
periment and  the  flask  experiment  where  the  milk  was  drawn  directly  from 
the  udders.  How  these  bacteria  happened  to  locate  there  and  whence  they 
came  are  still  unsolved  problems.  What  avenue  of  communication  existed 
between  the  two  farms  and  what  they  have  in  common  are  yet  unknown. 
This  class  of  bacteria  may  be  found  in  the  air,  water  or  soil,  but  at  pres- 
ent it  is  not  determined  in  which  this  one  may  live. 

CLIMATIC  CONDITIONS. 

With  the  data  now  given,  the  climatic  conditions  may  be  profitably  con- 
sidered.  In  all  of  the  cases  in  the  northern  states  reviewed  at  the  begin- 
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ning  and  the  two  cases  studied  in  the  body  of  the  work,  the  time  of 
occurrence  was  between  the  middle  of  July  and  October;  wherever  ropy  milk 
has  prevailed,  there  is  generally  accompanying  it  a  condition  of  the  atmos- 
phere which  is  peculiarly  significant.  No  season  of  the  year  is  better  suited 
to  the  rapid  development  of  bacteria  than  the  time  mentioned  The  air  is 
more  or  less  saturated  with  moisture,  and  the  temperature  is  high.  This 
is  the  period  of  "dog  days,'1  and  the  air  is  muggy  and  oppressive;  it  does 
not  differ  much  from  the  condition  of  the  atmosphere  just  at  the  beginning 
of  a  thunder  storm.  Associated  with  this  season  is  the  phenomenally 
rapid  souring  of  milk,  and  the  large  amount  of  decomposition  in  process. 
Algae  are  abundant  in  stagnant  pools,  and  water  everywhere  seems  to  be 
teeming  with  life.  It  is  almost  impossible  to  preserve  anything  in  a  fresh 
state.  As  soon  as  the  cool  October  weather  creeps  over  our  northern 
states,  the  conditions  which  favored  the  development  of  bacterial  life  have 
been  changed,  and  the  ropiness  of  milk  or  cream  disappears  with  them; 
yet  it  is  possible  to  have  stringy  milk  in  the  winter  season.  Such  cases 
would  necessarily  be  rare,  inasmuch  as  the  temperature  is  so  low  as  to 
retard  their  growth,  and  thus  prevent  any  chance  of  their  manifestation. 
In  the  south,  where  tbey  are  often  visited  with  the  trouble,  even  in  the 
winter,  the  conditions  are  much  different.  There  they  may  have  the  best 
opportunities  for  bacterial  growth  during  the  winter  months.  Bacteria, 
like  the  higher  plants,  have  their  season  of  greatest  activity,  and  must  be 
especially  guarded  against  at  this  time,  if  trouble  is  to  be  avoided.  They 
are  more  likely  to  be  prolific  and  bold,  for  whatever  they  enter  has  a  suit- 
able temperature  and  moisture  to  aid  them  in  their  multiplication.  The 
water  is  warm  in  the  streams  and  lowlands,  the  soil  is  fit  for  their  recep- 
tion, and  as  soon  as  they  find  a  vehicle  of  conveyance  they  travel  from 
place  to  place.  If  they  establish  themselves  in  a  dairy,  barn,  pasture,  or 
house,  there  they  will  ply  their  depredations  with  vigor  while  the  moist 
and  hot  summer  weather  lasts,  and  can  be  eradicated  only  by  persistent 
efforts. 

TREATMENT. 

In  the  treatment  of  a  bacterial  devastation  of  this  kind,  many  things 
which  are  now  common  to  readers  can  be  emphasized  only.  Since  bacteria 
may  find  their  way  into  the  milk  from  the  air,  the  lower  portion  of  the 
cow,  the  milker,  or  the  cans,  the  plan  of  extermination  may  be  arranged 
accordingly.  Although  the  air  does  have  bacteria  which  may  be  detri- 
mental to  milk,  yet  it  cannot  be  regarded  as  the  most  important  factor. 
Since  it  may  be  a  source,  it  must  always  be  considered  when  the  bacteria 
are  to  be  eradicated,  by  ascertaining  whether  it  makes  any  difference  to 
change  the  cows  to  another  barn  or  to  milk  them  in  the  open  air.  Take 
the  milk  from  the  milk-house  or  pantry  for  a  short  time  to  see  whether  the 
trouble  will  disappear.  By  changing  the  air  conditions  and  evironments, 
it  may  be  possible  to  stop  the  evil  at  the  start.  If  the  air  of  the  milk- 
house  should  be  the  carrier  of  the  bacteria,  it  may  probably  be  traced  to 
dust  arising  from  the  floor  or  elsewhere,  and  would  point  to  a  thorough 
cleansing  of  the  place.  This  can  be  done  by  first  removing  any  dirt  that 
may  be  about  and  then  following  with  strong  disinfectants.  Wash  the 
floor,  walls,  and  ceiling  with  a  solution  of  corrosive  sublimate  made  in  the 
strength  of  one  part  of  corrosive  sublimate  to  one  thousand  parts  of  water. 
Use  this  freely  on  all  the  woodwork,  shelves,  tables,  and  wherever  it  will 
not  come  in  contact  with  metallic  substances  or  utensils  used  in  the  dairy. 
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After  this  has  been  done,  burn  three  or  four  pounds  of  sulphur  to  every 
one  thousand  cubic  feet  of  air  space.  This  may  be  done  most  effectually 
by  closing  all  possibilities  of  escape  and  placing  the  sulphur  in  an  iron 
vessel  which  rests  upon  bricks  in  a  tub  of  water.  To  start  it  add  a  little 
alcohol.  Allow  the  process  of  fumigation  to  continue  from  forty-eight 
to  seventy-two  hours.  Any  room  or  building  may  be  rendered  fit  for  use 
in  this  way.  If  it  were  a  stable,  a  thorough  scrubbing  of  walls,  ceiling, 
and  floor,  with  a  few  days  of  airing,  would  be  all  that  could  be  done. 
Whenever  whitewash  can  be  used  after  the  washing,  it  makes  a  good 
accessory. 

To  cleanse  the  lower  portion  of  the  cow,  it  would  be  well  to  clean  off 
the  thickest  of  the  dirt  in  a  dry  state,  then  wash  off  with  a  solution  of  cor- 
rosive sublimate  made  in  the  strength  of  one  to  two  thousand  of  water. 
Allow  this  to  dry  sufficiently  to  insure  against  any  of  the  liquid  dropping 
into  the  milk.  The  udders  gather  bacteria  from  the  soil  of  the  pasture, 
weeds,  straw,  water  in  which  the  cows  may  stand  and  from  the  soiled  con- 
dition of  many  stables.  Doubtless  most  of  the  bacteria  which  find  their 
way  into  the  milk  enter  by  way  of  the  udder.  In  the  eradication  of  bac- 
teria, the  udders  must  be  washed  thoroughly  among  the  first  steps  taken. 

The  hands  and  clothes  of  the  milker  have  their  significance,  but  unless 
infectious  diseases  are  about,  there  is  little  chance  from  regular  inocula- 
tion with  bacteria  of  a  detrimental  nature.  It  is  best,  however,  to  have 
the  milker  wash  his  hands  in  a  solution  of  corrosive  sublimate  made  in 
the  strength  of  one  to  one  thousand,  when  there  is  trouble  of  a  bacterial 
nature. 

There  is  nothing  so  essential  as  a  thorough  cleaning  of  the  milk  pails 
and  cans.  J  When  once  harboring  the  bacteria,  unless  they  are  made 
absolutely  clean,  they  will  be  a  continuous  agent  of  inoculation.  Milk 
vessels  should  always  be  boiled  for  one-half  hour  after  every  milking  when 
ropy  milk  exists  in  the  dairy,  and  this  should  be  followed  during  the 
presence  of  the  trouble,  for  as  long  as  it  exists,  the  vessels  will  be  contami- 
nated and  of  course  these  injurious  bacteria  must  be  killed. 

If  it  is  impracticable  to  place  the  cans  and  milk  pails  in  a  boiler,  boiling 
water  could  be  utilized  by  filling  the  can  with  it  and  keeping  it  hot  by  a 
renewal  every  few  minutes.  This  process  of  sterilizing  should  continue 
for  at  least  one- half  hour. 

THE  BACILLUS  CAUSING  THE  TROUBLE. 

Aforphclogy:  The  length  of  this  bacillus  averages  about  two  micro- 
millemeters  and  the  thickness  is  one  and  one- fourth — a  very  short  thick 
bacillus.   It  is  usually  arranged  in  pairs  and  may  be  either  single  or  grow 


Digitized  by 


Google 


VETERINARY  DEPARTMENT. 


105 


3 


9*5  & 

SB  9 


90 


Fig.  2.  Bacilli  of  ropy 
cream. 
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into  threads  of  four,  five  or  six.  The  ends  are  round 
and  the  protoplasm  homogeneous  in  all  of  its  stages 
of  development.  When  forming  in  threads,  it  is  im- 
possible to  distinguish  the  individual  bacilli;  they 
frequently  resemble  a  single  long  bacillus. 

Colony  :    The  first  appearance  of  the  colony  is 
round  with  a  well  defined,  and  even  border,  having  a 
blackish  brown  color  and  finely  granular  contents, 
plate,  the  largest  number  of  colonies  will  present  this  aspect, 
liquefaction  which 
causes  the  colony  to 
sink  into  the  gelatin, 
but  the  surface  col- 
onies, rest  on  and 
rise  above  it.  Con- 
tinuing to  develop, 
the  colony  sends  out 
from  its  border  a 
thin  and  light  color- 
ed plaque  with  a  bor- 
der not  so  well  de- 
fined and  somewhat 
uneven,  simply  a 
thin  layer  of  micro- 
organisms    Spread-  &  Colonies  of  ropy  cream  bacillus. 

ing  from  the  main  body  of  the  colony  over  the  surface  of  the  gelatin 
Again  from  this  thin  layer,  as  the  colony  grows  older,  another  layer  starts 
thinner  than  the  one  from  which  it  proceeds  and  is  almost  void  of  color, 
translucent  The  border  is  still  less  regular  and  almost  ragged;  some- 
times it  has  a  scalloped  appearance.  To  the  naked  eye,  the  colony  glistens 
and  gives  a  rounded  oval  surface.  Upon  the  application  of  the  platinum 
needle,  the  colony  will  often  adhere  as  a  whole;  at  other  times  a  ropy  mass 
of  bacteria  will  be  drawn  out.  From  this  will  be  inferred  the  tenacious 
secretion  of  this  bacillus. 

After  cultivating  this  bacillus  for  some  time  and  plating  it  in  the  same 
gelatin,  it  was  found  that  the  colony  had  undergone  a  marked  transforma- 
tion, and  in  this  state  gave  a  loose  patch  work  in  its  younger  stage  and  a 
very  irregular  colony  as  it  matured. 

Gelatin  Stick  Culture:  There  is  a  slight  growth  along  the  line  of  inoc- 
ulation, in  some  tubes  simply  a  beaded  development,  in  others  quite  a 
14 
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continuous  growth  appears,  but  it 
is  confined  to  the  puncture.  On 
the  surface,  a  moist  glistening 
white  mass  is  seen  about  the  point 
where  the  needle  entered  the  gela- 
tin. The  borders  are  somewhat 
irregular.  The  extent  of  the  growth 
is  limited  to  a  very  small  surface 
and  resembles  a  large  colony  which 
is  not  inclined  to  spread.  In  hold- 
ing  it  to  the  light,  an  iridescent 
hue  is  revealed. 

Agar  Streak  Culture:  Along 
the  entire  streak  and  extending 
but  a  very  short  distance'  from  the 
streak,  is  a  whitish  slimy  and 
glistening  growth  with  a  scalloped 
border.  The  development  is  very 
rapid. 

Potato  Streak  Culture :  On  the 
surface  of  the  potato,  it  produces 
a  yellowish  white,  creamy  growth 
which  rises  above  the  surface  and 
is  confined  to  that  portion  inocu- 
lated, with  no  tendency  to  spread. 

Bouillon  Culture:  At  first  the 
bouillon  becomes  cloudy  and  event- 
ually a  scum  forms  over  the  top. 
When  the  needle  is  applied  to  this 
it  is  possible  to  draw  out  a  string 
several  feet  long  and  so  fine  that  it 
is  virtually  invisible.  As  the  cult- 
ure becomes  olde'r,  these  bacteria 
form  a  jelly  like  mass  in  the 
bouillon  and  the  bouillon  itself 
responds  as  jelly.  It  is  a  difficult 
task  to  break  up  this  mass  by  the 
addition  of  more  liquid. 

Milk  Culture:  When  bacteria 
produce  any  peculiar  condition  of 
the  milk,  as  the  formation  of  lactic  acid,  butyric  acid  and  other  products, 
the  investigator  attempts  to  determine  that  constituent  of  the  milk  from 
which  any  one  of  these  products  is  formed.  In  the  lactic  acid  fermenta- 
tion, the  sugar  of  milk  will  gradually  disappear  until  a  certain  per  cent  of 
acid  is  formed.  Inasmuch  as  stringy  milk  may  be  produced  from  the 
sugar  of  milk  or  some  of  the  protied  substances,  as  caseine,  it  therefore 
becomes  an  interesting  feature  of  the  life  history  of  this  class  of  micro- 
organisms to  study  their  action  upon  the  various  component  parts  of  milk. 
Although  the  cultured  properties  of  the  bacillus  in  question  indicate 
whence  comes  this  ropiness  and  preclude  any  further  analysis,  to  settle 
the  matter  definitely  an  estimation  was  made  of  some  of  the  substances 
constituting  milk.  This  was  carried  out  as  follows:  Flasks  of  milk  were 
sterilized  after  the  usual  method,  and  vere  inoculated  with  the  bacillus. 
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They  were  put  away  for  three  weeks,  at  the  end  of  which  time  no  apparent 
change  had  taken  place,  bat  ropiness  existed.  The  caseine  was  then  pre- 
cipitated and  found  to  equal  the  usual  per  cent,  estimated  in  connection 
with  the  coagulated  albumen.  The  amount  of  sugar  was  also  ascertained 
to  be  normal.  Judging  from  this  work,  the  bacteria  evidently  feed  upon 
the  milk  without  producing  any  preceptible  change,  unless  the  change  is 
so  slow  that  a  much  longer  time  would  be  required. 

The  acidity  was  studied  by  taking  two  lots  of  the  same  milk  which  had 
beep  sterilized  and  treated  together,  and  adding  to  one  the  bacillus  and 
keeping  the  other  as  a  control.  The  examination  showed  that  the  amount 
of  acidity  was  not  increased  but  very  slightly  decreased.  Several  repeti- 
tions gave  the  same  results.  In  connection  with  this,  work  upon  a  num- 
ber of  slightly  acid  bouillon  cultures  demonstrated  that  the  acidity  was 
reduced.  So  far  as  it  was  possible  to  test  it,  the  secretion  of  the  bacilli 
was  alkaline,  but  this  is  not  positive  since  it  is  quite  possible  that  foreign 
material  might  have  been  present  to  influence  the  reaction.  No  odors 
were  perceptible  in  any  of  the  media.  This  fact  is  quite  significant  in  the 
study  of  any  decomposition. 

Butter:  The  work  in  connection  with  the  butter  I  owe  to  Mr.  G.  H. 
True  of  this  station.  Separator  cream  was  employed  in  two  lots  of  equal 
amounts.  In  one,  the  bacillus  was  introduced  in  large  quantities;  in. the 
other,  the  bacillus  in  the  same  quantities  was  not  introduced  until  it  had 
been  Pasteurized  at  70°  0.  for  twenty  minutes.  Both  lots  were  then  placed 
away  and  allowed  to  ripen  for  twenty-four  hours,  when  they  were  churned. 

The  loss  of  fat  in  the  butter-milk  was  2.2$  in  the  case  of  the  un- Pasteur- 
ized cream  and  2.8%  in  that  of  the  Pasteurized  cream.  The  acidity  of  the 
Pasteurized  cream  was  .27%  and  of  the  un-Pasteurized  .57%.  The 
time  required  to  churn  the  Pasteurized  cream  was  seventeen  minutes  and 
the  unpasteurized  cream  twenty-seven  minutes. 

It  will  be  seen  that  considerable  butter-fat  was  lost.  This  was  doubtless 
due  to  the  holding  of  the  fat  globules  in  the  adhesive  secretion  of  the  bac- 
teria, for  if  the  fat  globules  are  once  embedded  in  this  material,  it  is  ex- 
tremely difficult  to  liberate  them.  The  difference  in  the  acidity  is  doubt- 
less due  to  the  fact  that  where  the  cream  was  Pasteurized,  most  of  the  lactic 
acid  bacteria  were  destroyed,  consequently  the  conditions  usually  present 
and  favorable  for  the  growth  of  lactic  acid  bacteria  were  changed.  In  the 
un-Pasteurized  cream  this  class  of  bacteria  performed  its  usual  function. 
The  difference  in  the  time  of  churning  is  very  noticeable.  It  is  either  due 
to  the  Pasteurization  of  the  milk  or  to  the  action  of  the  bacteria  of  ropy 
milk  upon  that  substance  which  holds  the  fat  globules.  There  is  nothing, 
however,  in  the  biological  history  of  this  bacillus  which  would  indicate  any 
such  peptonizing  action,  yet  I  am  not  ready  to  say  that  it  does  not  exert 
some  influence  upon  the  cream. 

The  flavor  of  the  butter  was  not  improved  in  the  case  of  the  un-Pasteur- 
ized cream  and  when  it  was  Pasteurized,  the  butter  produced  was  insipid 
to  the  taste.   No  peculiar  aroma  was  present. 

Temperature:  This  bacillus  grows  best  at  about  30°  C.  It  is  killed  at 
60°  0.  for  twenty  minutes.  Freezing  it  for  three  hours  has  no  influence 
whatever  upon  its  vitality,  and  when  it  is  transplanted,  the  development 
is  as  rapid  as  though  it  had  been  cultivated  under  the  most  favorable 
circumstances. 
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Motion:  No  real  motion  can  be  discerned;  a  alight  Brownian  motion 
is  perceptible. 

Stain  Reaction:   Responds  very  readily  to  simple  aniline  stains. 
Spores:  No  spores  could  be  detected. 

At  the  time  of  going  to  print  I  find  that  this  bacillus  has  lost  under 
artificial  culture  a  large  part  of  its  power  to  produce  ropiness;  it  has  also 
decreased  in  vitality,  and  in  rapidity  of  growth — it  now  grows  slowly  and 
less  exuberantly. 
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THE  FARM  HOME  BEADING  CIRCLE 


OF  THE 

MICHIGAN  STATE  AGRICULTURAL  COLLEGE. 


THE  AIM  OF  THE  FARM  HOME  READING  CIRCLE. 

The  fundamental  purpose  of  the  Agricultural  College  is  to  educate 
farmers'  sons  and  daughters  toward  the  farm  and  not  away  from  it.  She 
is  doing  this  and  in  addition  is  making  it  possible  for  those  who  cannot 
afford  a  college  course  to  become  posted  on  agricultural  topics  through 
the  Farm  Home  Reading  Circle.  One  of  the  objects  of  the  Farm  Home 
Beading  Circle  is  to  recommend  the  best  books  for  the  farmer,  gardener 
and  stock  breeder  to  read,  and  at  the  same  time  to  furnish  an  opportunity 
for  the  farmer  to  buy  those  books  at  greatly  reduced  prices. 

The  course  of  reading  outlined  has  been  prepared  by  men  who  are 
authority  in  their  special  lines.  The  books  offered  in  the  course  are 
thought  to  be  as  good  as  can  be  secured  at  a  reasonable  figure. 

The  privileges  of  the  Farm  Home  Reading  Circle  are  not  limited  as  to 
age  or  occupation.  Anyone  who  is  a  resident  of  Michigan  may  become  a 
member.  One  of  the  most  commendable  features  of  this  course  of  reading 
ia  that  you  can  read  alone.    You  do  not  have  to  organize  a  society. 

Membership  costs  nothing. 

ADVANTAGES  TO  MEMBERS  OF  THE  FARM  HOME  READING 

CIRCLE. 

1.  An  opportunity  to  pursoe  a  systematic  course  of  reading  under  the 
direction  and  with  the  aid  of  all  departments  of  the  Michigan  Agricultural 
College. 

2.  The  publications  of  the  Michigan  State  Experiment  Station  are 
mailed  free  to  members  of  the  Farm  Home  Reading  Circle. 

3.  Ton  can  secure  standard  books  at  greatly  reduced  rates. 

4.  You  not  only  secure  the  benefit  yourself,  but  you  get  a  certificate  on 
the  completion  of  each  book  which  cannot  fail  to  be  a  source  of  satisfaction 
to  you. 

5.  You  can  receive  a  prompt  answer  to  any  question  in  regard  to  farm 
topics  by  applying  to  the  college  through  the  Secretary  of  the  Farm  Home 
Reading  Circle. 

Fall  information  in  regard  to  how  to  Join  and  the  different  courses  offered  will  be 
furnished  promptly  upon  application  to  the  secretary, 

HERBERT  W.  MUM  FORD, 

Agricultural  Cellars,  Mich. 
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'The  Bulletins  of  this  Station  are  sent  free  to  all  newspapers  in  the  State 
and  to  such  individuals  interested  in  farming  as  may  request  them.  Address  all 
applications  to  the  Secretary,  Agricultural  College,  Michigan. 
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SMALL    FRUIT  TRIALS  AT  THE  COLLEGE. 


BY*  Ii.  R.  TAFT  AND  H.  P.  GLADDEN. 


STRAWBERRIES. 

The  soil  where  the  strawberries  have  been  grown  is  not  suitable  for  the 
best  results.  In  some  portions  too  much  clay  is  found;  other  parts  of  the 
field  have  a  quicksand  bottom,  but  a  short  distance  from  the  surface. 
Heavy  applications  of  stable  manure  have  been  given  and  every  effort 
made  by  frequent  and  thorough  cultivation  to  get  the  land  in  as  good 
tilth  as  possible.  The  past  season  has  been  favorable  for  both  plant  and 
fruit  production,  and  as  the  spring  setting  was  made  on  a  plot  of  ground 
much  better  adapted  to  strawberries  than  the  setting  of  1895,  more  uni- 
form results  are  looked  for  in  the  season  of  1897. 

As  a  rule,  the  yield  of  the  perfect  flowering  varieties  was  very  small. 
Although  they  blossomed  profusely,  few  fruits  developed.  From  the  fact 
that  the  imperfect  flowered  varieties  bore  full  crops,  it  seems  probable  that 
the  plants  were  too  much  weakened  by  excessive  pollen  production  to 
develop  the  fruit,  rather  than  that  there  was  any  lack  of  potency  in  the 
pollen. 
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Tabus  No.  1.— STRAWBERRIES. 

ABBREVIATIONS . 

Sex.  Form.  Bias.  Color. 

p,  pistillate  or  imperfeot.  b,  broad.  s,  smalL  b,  bright.  1,  light, 

b,  bisexual  or  perfect.  o,  conical.  m,  medium.  c,  crimson,  r,  red. 

d,  depressed.  1,  large.  d,  dark.  s,  scarlet. 

i,  irregular. 


Variety. 

M 

GO 

Vigor  (1-10). 

i 

i 

& 

•c 
"S 

Date  last  pick- 
ing. 

5L 
ft 

§• 

Cm 

8 

S 

1 

n 

b 

•f 

1 
op 

m 

I 

b 

9.8 

May  7.. 

May 

26. 

Jane  15. 

65 

e 

re 

le 

9 

1A 

P 

9 

•* 

7. 

29. 

•» 

15. 

9.5 

m  to  1 

le 

de 

9 

8.8 

n 

8.5 

14 

11- 

26. 

17. 

5.0 

m 

r  c 

be 

9 

8.5 

41     "  8. 

b 

9 

tl 

Jane 

8. 

IK 

ID. 

7.0 

1 

r  c 

be 

9 

8.5 

"     "  6  

P 

9 

II 

11.. 

May 

29. 

tt 

15. 

5.5 

e  torn 

bo 

lo 

85 

8 

b 

7 

** 

7.. 

it 

26. 

44 

15. 

7.0 

m 

lo 

Is 

5 

83 

b 

8 

It 

18.. 

Jane 

1. 

•* 

20. 

9.0 

1 

le 

1  s 

80 

95 

Beaaty  

Beder  Wood...  . 

b 

8 

tl 

7. 

May 

29 

" 

15. 

8.6 

1 

r  be 

bds 

8.5 

8 

b 

8 

7 

tt 

26. 

17. 

8.5 

r  d  o 

1  e 

8.0 

&5 

Belle  

b 

7 

7.. 

Jane 

1. 

44 

17. 

9 

mtol 

le 

be 

80 

9.0 

P 

8 

tl 

7.. 

May 

29. 

•* 

17. 

P.5 

1 

r  be 

bds 

8 

8 

b 

8 

M 

7_. 

80. 

44 

19. 

9 

1 

le 

lo 

8.5 

ft 

P 

7 

11.. 

26 

*' 

17 

8 

m 

le 

le 

8.5 

9 

Bird  

p 

8.5 

tl 

7 

it 

29. 

Id 
IV. 

•8.8 

1 

le 

bds 

9 

92 

Blxler  

b 

10 

tt 

ill! 

it 

29. 

tt 

15. 

7.5 

m 

rde 

Is 

9.5 

BA 

b 

7 

II 

7.. 

ii 

26 

41 

15. 

7 

m 

e 

de 

9 

SA 

b 

7 

It 

7.. 

** 

26. 

17. 

7.5 

m 

re 

le 

8 

8.5 

b 

H.5 

11.. 

ii 

i9. 

19. 

8 

1 

re 

bde 

9.5 

BA 

Brooke............ ..... 

p 

7.5 

tk 

Is.. 

Jane 

1. 

It 

19. 

8.5 

1 

bdo 

de 

9.5 

8.5 

P 

5 

«» 

12.. 

** 

1. 

f 

15. 

6 

m 

r  o 

de 

9.6 

SA 

b 

9 

II 

12.. 

ii 

1. 

44 

28. 

9 

1 

sdo 

▼  de 

8.8 

as 

8.8 

*' 

14.. 

May 

** 

29. 

16. 

8 

1 

de 

le 

9 

8 

Cameron  No.  2   

b 

8.5 

tt 

7.. 

26. 

15. 

8 

1 

lo 

bo 

9 

9 

Carrie   

p 

8 

1. 

7 

" 

29. 

tl 

IK 

ID. 

9 

m  to  1 

le 

do 

8.5 

83 

Charlie  

P 

9 

tt 

7.. 

ii 

29. 

tt 

19. 

8.5 

m 

lo 

bds 

9 

8 

Childe-  

b 

9 

tl 

6.. 

it 

26. 

** 

19. 

8 

I 

de 

bo 

9.5 

9 

b 

7 

II 

ia_. 

ii 

26. 

*» 

15. 

7.5 

1 

r  oi 

de 

9 

9 

Columbian  ...  

b 

9 

tt 

7_. 

ii 

28. 

21 

9.8 

1 

r  o 

le 

8.5 

93 

b 

7 

11.. 

ii 

29. 

15. 

7.5 

1 

r  o 

1  § 

83 

83 

b 

9 

ii 

29. 

ml. 

9 

1 

r  o 

le 

9 

83 

P 

g 

7.. 

ii 

26 

17. 

8.5 

m 

rde 

le 

8 

9 

b 

10 

.1 

6_. 

it 

26l 

19. 

8.5 

m 

le 

de 

9 

9 

b 

9 

7.. 

26. 

17. 

9 

m 

lbe 

be 

9 

9 

Earliest.. 

b 

9 

II 

19. 

4. 

7 

mtol 

r  o 

le 

7.6 

7 

Early  Jack  

b 

9.5 

6.. 

it 

23 

17. 

7.6 

s  torn 

i 

be 

7 

7 

Edith  

P 

8 

II 

15.. 

Jane 

8. 

19. 

8.5 

m 

lbe 

de 

9 

9 

Edward  Favorite . 

b 

7 

II 

11- 

tt 

1. 

21. 

8.5 

1 

re 

bde 

9.4 

9 

b 

7.5 

II 

12.. 

ii 

7 

28. 

8.5 

1 

re 

lo 

8 

9 

b 

10 

It 

11.. 

it 

2. 

19. 

8.5 

1 

be 

le 

8 

9 

Enormous  ..... 

p 

9.5 

II 

18.. 

May 

29. 

19. 

9.2 

Tl 

r  e 

▼  be 

9 

83 

Epptng   

Felcht  No.  2  

"  3   

9.8 

11.. 

it 

29. 

19. 

8.5 

1 

rdo 

Is 

8 

9 

§ 

9 

ll.- 

14 

28. 

16. 

8 

m 

re 

le 

8 

P 

10 

ll.. 

Jane 

1. 

21 

8.6 

1 

ie 

le 

8£ 

Fred  Stahelin  

9.5 

7.. 

Mar 

26. 

19. 

9.0 

1 

le 

▼  de 

9.5 

8 

Gandy  _  

I 

8.5 

It 

14.. 

Jane 

1. 

25. 

8 

1 

be 

le 

83 

83 

98 

II 

7.. 

29 

15. 

8 

1 

be 

de 

SA 

8 

g 

8.5 

11.. 

29. 

15. 

8.8 

m 

re 

de 

7.5 

9 

Great  Pacific  

b 

10 

tl 

6.. 

ii 

26. 

15. 

8.5 

1 

re 

lo 

8.5 

8 

P 

9.8 

II 

11- 

it 

29. 

19. 

9 

1 

rde 

be 

8.5 

73 

P 

9 

II 

7.. 

it 

26. 

21. 

8.5 

m 

le 

e 

8J 

83 

Holland  »  

Hull's  No.  8  

5 

11.. 

Jane 

8. 

15. 

6.5 

m 

lbe 

de 

9 

9 

8 

II 

11.. 

ti 

1. 

29 

7.5 

1 

sde 

Is 

9 

ft 

Huntsman   

b 

8 

II 

11.. 

H 

1. 

17. 

8 

m 

re 

le 

8 

83 

Iowa  Beauty  

b 

8 

11.. 

May 

29. 

17. 

7.5 

m 

r  o 

de 

9.5 

83 

Jarbalo.  

P 

8 

II 

7.. 

26. 

15 

8 

mtol 

re 

de 

1A 

83 

Digitized  by  LjOOg 


HORTICULTURAL  DEPARTMENT. 
Table  No.  1.— STRAWBERRIES—  Contutukd. 


161 


M 

j 

o 
V 

H 

g 

> 

Date  bloom. 

Date  first  ripe 
fruits- 

Date  last  pick- 
ing. 

s 

I6 

h 

i 

S3 

1 
1 

Color. 

| 
1 

D 

OP 

i 

a 

1 
s 

7  ft 
#•0 

Mhy  11.. 

May  28 

Jane  15 

8 

m 

r  0 

be 

9.2 

9. 

g 

8 

7 

44  1%. 

"  15! 

9 

1 

do 

do 

9 

M 

b 

8.5 

ti 

12 

*'  29 

"  15 

8 

1 

r  bo 

1  0 

7.5 

7 

b 

8.5 

ti 

l" 

"  26. 

"  15 

8.8 

m 

r  0 

do 

9.6 

8.5 

b 

7 

i» 

June  1. 

»»  25! 

7.5 

m  to  1 

r  de 

1  a 

8.6 

8.5 

A 
V 

11.. 

May  26. 

44  21 

7.5 

1 

r  d  0 

d  s 

9 

7.5 

g 

9.4 

18.. 

Jane  1. 

"  19! 

8.5 

1 

r  b  0 

do 

9.2 

9 

b 

9.5 

ti 

lg" 

May  29. 

44  19. 

8.0 

m 

r  0 

1  8 

8 

6 

p 

9 

«« 

7~* 

"  26 

•»  21 

9.2 

1 

do 

d  0 

9 

9 

p 

5 

it 

7~* 

44  29l 

**  15] 

as 

1 

r  e 

do 

9 

8J 

P 

Q 

O 

11.. 

44  29 

*•  21 

9 

m  to  1 

r  0 

1 0 

8 

8.6 

p 

10 

ii 

7.. 

44  29. 

"  19! 

9.5 

1 

r  0 

do 

9.2 

9.4 

b 

8 

it 

i".'. 

"  29. 

44  19. 

8.5 

1 

Tie 

bo 

9 

8.5 

b 

8.5 

ii 

12  ' 

44  29 

21. 

8.5 

m 

r  0 

be 

8 

9. 

b 

6 

ti 

111. 

44  26. 

»•  15" 

8.5 

a  to  m 

lo 

b  s 

9.5 

8.4 

D 

9 

i» 

li- 

Jone  1 

"  28 

8.5 

1 

r  0 

d  0 

8.5 

9. 

P 

7.5 

i* 

16.. 

5! 

44  28" 

8 

1 

bdo 

b  e 

7 

9 

Pb 

9 

ii 

12" 

"  1. 

44  21. 

8.5 

m 

r  0 

d  e 

9.8 

95 

b 

8 

it 

III. 

May  29 

15 

8 

r  e 

1  0 

8.5 

8.8 

p 

7 

ii 

ll"" 

44  29! 

"  17* 

8.8 

T 

r  0 

d  0 

7.5 

8. 

A 
V 

ii 

12.. 

"  29 

21 

8.5 

m 

r  0 

1  0 

8.5 

8.5 

I 

8.5 

If 

"  29* 

19! 

8. 

1 

0 

ds 

8 

7.5 

p 

9 

ti 

12"! 

44  26. 

"  17. 

8.5 

m 

r  bo 

bs 

8 

8 

p 

9 

ii 

*«  29. 

•«  15 

8 

1 

r  0 

1 0 

8 

8.5 

p 

8.5 

ii 

12" 

Jone  8. 

"  2S! 

9 

1 

r  0 

d  e 

9.8 

9 

D 

Q 
O 

ii 

7.. 

May  29 

44  15 

8 

1 0 

r  0 

d  a 

8 

8.5 

b 

10 

ii 

12.. 

44  26". 

44  17! 

8 

1 

bo 

do 

9 

9 

p 

9 

ii 

12" 

44  29. 

44  15. 

8.5 

m  to  1 

e  r  0 

bds 

9.8 

8.6 

p 

9.2 

ii 

June  3 

44  19 

7 

1 

r  c 

t  do 

8.5 

9. 

b 

8.8 

ii 

u"! 

•»  2* 

44  19. 

7 

1 

r  e 

▼  do 

9. 

9.5 

A 

¥ 

ii 

12.. 

May  29 

44  21 

7 

m  to  1 

r  do 

1  e 

8 

8 

g 

5 

ii 

11-. 

29. 

44  111 

6 

1 

0 

d  a 

8.6 

8.5 

b 

8.5 

it 

\\" 

Jane  8. 

41  25 

9 

m 

lo 

d  s 

8. 

9 

b 

10 

ii 

12* 

May  28. 

11 

8 

1 

r  0 

d  0 

7. 

7 

p 

9.8 

ii 

12" 

Jone  8. 

19! 

8 

1 

1  0 

d  e 

8.5 

8.8 

p 

.1 

12.. 

"  1 

ii  17 

8 

m 

r 

9 

8.5 

b 

7.6 

11.. 

44  \~ 

44  19! 

8.5 

1 

bo 

do 

9.5 

8.5 

b 

9 

ii 

IS.. 

May  26. 

44  15. 

7.5 

m 

1  0 

b  a 

9 

7.5 

b 

9 

7_. 

11  29. 

44  19. 

9 

m 

r  e 

b  0 

6 

6 

b 

9.8 

ii 

6.. 

"  26 

44  19. 

8 

m 

r  0 

do 

8 

85 

9 

ii 

6.. 

«•  24. 

44  15 

9 

m 

r  0 

do 

9 

8 

g 

6 

ii 

12.. 

44  29 

44  19 

8.5 

1 

r  de 

▼  do 

85 

9 

b 

9 

ii 

12.. 

44  29. 

44  21. 

8.5 

1 

r  0 

8 

7.5 

7 

p 

7 

ii 

12.. 

Jone  8. 

44  17. 

8.5 

m 

1  0 

do 

8.5 

8 

p 

7 

ii 

6.. 

May  28 

44  15. 

9.5 

1 

r  0 

d  e 

8.5 

9 

b 

8 

ii 

12.. 

44  29. 

44  28. 

8.5 

1 

r  e 

d  0 

7 

7 

D 

8 

ii 

7.. 

*•  29 

44  21. 

9.4 

m  to  1 

r  0 

d  0 

7.5 

9.8 

b 

9.5 

•i 

7.. 

44  26 

44  28. 

9 

1 

1  e 

b  a 

8 

9 

b 

9 

11.. 

"  29. 

44  17. 

8.5 

m 

sdo 

d  a 

9 

9 

b 

9 

ii 

12.. 

Jane  1. 

44  17. 

8.5 

1 

r  c-lo 

bs 

8 

8 

b 

7 

it 

12.. 

May  29 

44  19 

85 

1 

r  0 

do 

9 

8 

b 

8.5 

•i 

7_. 

24. 

44  15. 

6 

8 

1  0 

▼  do 

9 

8.5 

8.8 

11.. 

14  29. 

44  21. 

8.5 

1 

bo 

1  8 

8.5 

8 

E 

8 

ii 

12.. 

44  29. 

44  17. 

8 

1 

1  e 

b  • 

8 

85 

P 

8 

7. 

26 

41  21. 

6 

m 

r  0 

0 

7 

9 

Variety. 


Jay  Ooold  

Jonea  ........ 

Jodaonia  

Kansas  Proliflo 
Kentucky  

Kliokita  

Koasath  

Kyle  No.  1  

Leroy  

Lida  

Lincoln  

Longfield  

Lone  John  

Ix>rett  

Lather  

Marshall  

Mary  

Maxwell  

Meek 
Merid 

Middlefield  

Miner  

Mrs.  Cleveland 

No.  4  (J.  S  )  

No.  6  (J-  «.).... 

No.  16  (8.  &  B.) 

No  Name  

Oaa.  

Orono ........... 

Oaoar  

Oatagn  

Paris  King  

Parker  Barla... 

PhiUip  

Princeton  Chief 
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Richmond  , 

Bio  

Robinson  

Roeer  No.  1  

Sadie  

Sandoval  

BeedUog  B  

Shawnee  

Sherman  , 

Shnckless  

Smalley  

Snowball  

Splendid  

Springdale  

Standard  

Staples  

Sonnyaide  

Surprise. ...... . 

Swindle  
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The  following  sorts  fruited  for  the  first  time  on  the  college  grounds 
during  the  past  season: 

Acem.  Perfect  Plants  received  from  John  Little,  Granton,  Ontario. 
Plants  of  very  strong  growth,  blossomed  full,  but  few  blossoms  set  fruit 
and  the  berries  were  very  small  and  imperfectly  formed.  The  quality  is 
good  but  the  berry  is  soft    Needs  further  trial 

Apache.  Perfect.  Plants  from  Stayman  &  Black,  Leavenworth,  Kan. 
Blossomed  very  full  but  little  fruit  set.  The  fruit  is  long  conical  in  form, 
color  light  scarlet,  seeds  prominent,  flesh  light  and  very  poor  in  quality. 
Fruits  develop  imperfectly.   Worthless  from  this  season's  trial 

Brooke  Seedling.  Imperfect.  Plants  from  F.  W.  Brooke,  Ithaca,  Micb. 
The  plants  are  growing  in  a  poor  location,  hence  vigor  of  growth  and  pro- 
ductiveness cannot  properly  be  determined.  Set  well  with  fruit  for  plant 
growth.  The  fruit  is  large,  broad,  depressed  conical  in  form,  dark  crimson 
color,  seeds  yellow,  flesh  very  dark  and  of  high  quality,  moderately  firm. 
Size  of  berry  holds  out  well  to  close  of  season.  The  handsome  appearance 
and  high  quality  of  the  fruit  and  the  promise  shown  in  growth  and  pro- 
ductiveness speak  well  for  the  future  of  this  sort 

Bryant  Perfect.  Plants  from  Birdseye  &  Son,  Hopewell,  N.  Y.  Plants 
of  strong  growth,  healthy.  Blossomed  full  and  set  well  with  fruit  Berry 
of  large  size,  short,  depressed  conical,  somewhat  irregular  in  form,  very 
dark  crimson  color,  flesh  dark  and  of  fair  quality,  though  somewhat  acid, 
very  firm.    A  very  promising  market  sort 

Carrie.  Imperfect.  Plants  from  Thompson's  Sons,  Rio  Vista,  Va. 
Plants  did  not  show  up  well  last  fall  but  the  spring  growth  was  good. 
Fruit  medium  to  large  in  size,  long  conical  form,  dark  crimson  color, 
quality  fair  and  moderately  firm.  Last  fruits  often  imperfect.  In  poor 
location  and  but  few  plants.    Must  try  again  to  judge  properly. 

Columbian.  Perfect  Plants  from  Slaymaker  &  Son,  Dover,  Del. 
Plants  of  low,  stocky,  vigorous  growth.  Few  blossoms  came  out  but  most 
of  them  set  fruit    Berry  large,  round  short  conical  form,  light  scarlet 
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color,  flesh  light  and  fair  in  quality,  moderately  firm.  But  few  plants, 
scarcely  enough  to  judge  fairly  of  the  variety. 

Earliest  perfect.  Plants  from  Thompson's  Sons.  Plant  of  very 
strong,  vigorous  growth.  Blossomed  very  full  but  did  not  set  much  fruit. 
This  was  the  first  variety  to  ripen  fruits.  First  berries  very  large,  round 
conical  form,  light  scarlet  color,  flesh  light  and  of  poor  quality;  most  of 
the  fruits  are  hollow  and  soft.  A  seedling  of  Michel's,  and  like  its  parent 
good  for  but  one  or  two  pickings,  after  which  it  produces  only  small  and 
imperfectly  formed  fruits.  If  valuable  at  all  it  is  only  so  for  its  extreme 
earliness. 

Enormous.  Imperfect  Plants  from  W.  F.  Allen,  Jr.,  Salisbury,  Md. 
Plants  of  very  strong,  upright,  vigorous  growth.  Fruit  very  large  in  size, 
short  round  conical  form,  very  bright  scarlet  color,  good  quality  and  mod- 
erately firm.  Valuable  for  vigor  of  plant  growth  and  productiveness,  for 
the  handsome  appearance,  good  quality  and  moderate  firmness  of  berry. 
A  sort  of  much  promise. 

Graham.  Perfect.  Plants  received  from  C.  W.  Graham,  Afton,  N.  T. 
Plants  of  fair  growth.  Many  blossoms  failed  to  set  fruit  Berry  of 
medium  size,  round  conical  form;  flesh  dark,  juicy,  but  quite  acid,  firm. 
Last  fruits  are  small  in  size.  Berry  parts  too  easily  from* calyx.  Not  of 
special  merit,  though  worthy  of  trial 

Holland.  Imperfect.  Plants  from  L.  J.  Farmer,  Pulaski,  N.  T.  Plants 
are  scattering,  were  filled  in  last  fall  and  did  not  get  well  started.  A  few 
plants  set  a  moderate  amount  of  fruit.  Berry  long,  somewhat  broad  con- 
ical in  form,  dark  crimson  color,  flesh  dark,  of  good  quality  and  firm. 
Fruits  do  not  ripen  well  on  unexposed  side.    Needs  further  trial. 

HuUs  No.  3.  Perfect  Plants  from  E.  J.  Hull,  Olyphant,  Pa.  Plants 
are  of  low,  healthy  growth;  blossomed  very  full  but  the  largest  proportion 
failed  to  set  fruits.  Fruit  large,  short  depressed  conical  form,  light  scarlet 
color,  flesh  pink,  of  good  quality  and  moderately  firm.  Berries  ripen 
evenly  but  are  light  colored.   No  qualities  of  special  prominence. 

Jarbalo.  Imperfect  From  Stayman  &  Black,  Leavenworth,  Ran 
Plants  are  not  in  good  location  but  still  vigorous.  Fruit  medium  to  large 
in  size,  round  conical  form,  color  dull  scarlet,  not  of  high  quality  and 
moderately  firm.  Fruit  lacking  in  attractive  appearance  and  quality. 
Under  better  conditions  would  be  a  sort  of  some  promise. 

Kansas  (Prolific).  Perfect  Received  from  Stayman  &  Black.  Plants 
are  scattering  in  row,  in  a  poor  location,  but  are  much  ahead  of  any  other 
variety  near  them  under  similar  conditions.  Blossomed  full  and  set  well 
with  fruit  for  plant  growth.  Fruit  of  good  size,  round,  conical  form, 
dark  crimson  color,  high  quality  and  moderately  firm.  Promising,  but 
needs  further  trial  under  more  favorable  conditions. 

Kossuth.  Perfect.  From  Stayman  &  Black.  Plants  of  good  growth, 
blossomed  full  and  set  a  fair  crop  of  fruit.  Berry  large  in  size,  irregular, 
depressed  broad  conical  form,  dark  crimson  color.  Flesh  dar&,  of 
excellent  quality  and  firm.  Promising  for  market  or  home  use,  because 
of  handsome  appearance,  high  quality  and  firmness  of  berry.  Productive. 

Mary.  Imperfect  Plants  received  from  Edw.  W.  Cone,  Menominee, 
Wisconsin.  Plants  are  not  of  strong  growth.  Fruit  large,  form  broad, 
depressed  conical,  color  bright  crimson,  firm  but  very  acid.  The  decided 
sourness  of  the  berry  is  a  strong  point  against  it. 

Meridian.  Imperfect.  Sent  by  Stayman  &  Black.  Plants  quite  strong 
and  vigorous  and  set  well  with  fruit.    Berry  large  in  size,  round  conical 
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form,  dark,  somewhat  dull  crimson  in  color,  flesh  dark  but  rather  coarse, 
lacking  juice  and  quality,  moderately  firm.  Valuable  for  lateness  in 
ripening  bulk  of  crop,  regular  size  and  form.   Lacks  quality. 

Ona%  Imperfect.  From  Edw.  W.  Cone.  Plants  of  strong,  healthy 
growth.  Fruits  medium  to  large  in  size,  short  round  conical  form,  regular, 
color  a  bright  dark  scarlet,  seeds  yellow,  prominent,  flesh  dark,  juicy,  of 
high  quality  and  quite  firm.  Its  handsome  appearance  and  its  nigh 
quality  and  firmness  make  it  worthy  of  trial  for  home  or  market  use.  In 
productiveness,  however,  it  is  but  little  above  medium. 

Orono.  Imperfect.  Plants  received  from  John  Little,  Granton,  Ont 
Plants  of  strong,  healthy  growth.  Fruit  large,  round  conical,  bright  dark 
crimson  color,  quality  good  and  flesh  firm.  Very  attractive  in  appearance, 
and  its  quality  and  firmness  are  well  up,  but  so  far  the  sort  has  not  made 
a  good  showing  in  productiveness. 

Oscar.  Perfect.  Plants  from  Thompson's  Sons.  Plants  of  low  stocky 
growth  and  very  healthy.  Fruit  large,  round  conical  form,  often  irregular, 
very  dark  crimson  color,  seeds  yellow,  large  and  prominent;  flesh  very 
dark,  good  quality  and  firmness  with  the  best  It  would  be  an  excellent 
market  sort  if  more  productive,  because  of  attractive  appearance,  good 
quality  and  firmness. 

Ostego.  Imperfect.  Received  from  Thompson's  Sons.  Plants  of  fair 
growth,  did  not  blossom  very  full  but  set  well  with  fruit,  some  berries 
imperfect.  Fruit  of  good  size,  round  depressed  conical,  regular  form, 
light  scarlet  color,  seeds  sunken,  flesh  light  and  lacking  flavor.  Not  of 
special  merit. 

Paris  King.  Perfect.  Plants  received  from  W.  F.  Allen.  Growth  in 
row  scattering,  individual  plants  fair.  Few  blossoms  but  set  well  with 
fruit.  Berry  large,  round  conical,  dull  scarlet  color,  flesh  light,  of  fair 
quality  and  firmness.  Its  color  is  against  it  and  it  seems  to  lack  produc- 
tiveness.   Further  trial  is  necessary  to  form  an  opinion. 

Sherman.  Nearly  imperfect.  From  Edw.  W.  Cone.  Plants  of  low 
growth,  foliage  very  dark  green.  Blossomed  very  full  and  set  a  large 
amount  of  fruit.  Berry  large,  short  round  conical  form,  dark  crimson 
color,  seeds  dark,  thickly  set,  prominent,  flesh  rather  light,  of  fair  quality 
and  firm.  Fruit  does  not  ripen  well  at  tip  and  often  imperfect  there. 
Plants  have  not  foliage  enough  to  develop  and  cover  fruit  properly,  though 
lack  of  plant  growth  may  be  largely  due  to  poor  location.  A  very  produc- 
tive sort 

Smalley.  Imperfect.  Plants  from  C.  W.  Graham,  Afton,  N.  Y.  Plants 
are  of  low,  stocky  growth  and  healthy.  Berry  medium  to  large  in  size, 
form  regular  round  conical,  color  dark,  somewhat  dull  crimson,  flesh  dark 
juicy,  acid  but  very  firm.  Banks  high  in  productiveness,  is  of  fair  appear- 
ance and  the  berry  would  stand  shipment  well.  Promising  as  &  market 
sort 

Splendid.  Weakly  perfect  From  Matthew  Crawford,  Cuyahoga  Falls, 
Ohio.  Plants  of  low  growth  but  strong  and  healthy.  Berry  below  medium 
size,  short  depressed  conical  form,  color  dull  scarlet,  flavor  quite  acid  but 
good,  firm.  Lacking  in  size  of  berry  and  attractive  appearance,  otherwise 
good.   Try  again. 

Staples.  Perfect  Beceived  from  Crawford  and  Cone.  Plants  of  good 
growth.  Blossomed  fall  but  few  fruits  set  and  most  of  those  imperfect. 
Needs  further  trial.  x 
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Thompson  No.  103.  Perfect  Plants  from  Thompson's  Sons.  Plants 
of  excellent  growth,  blossomed  full  and  set  a  large  amount  of  fruit.  Berry 
large,  round,  depressed  conical;  color,  very  dark  crimson;  flesh,  dark,  juicy 
and  of  good  quality,  quite  firm.  The  plants  are  productive,  the  berry  of 
good  size  and  appearance,  ripens  well  and  is  of  fine  quality.  A  promising 
sort  I  n 

Wyatt  Perfect  Eeceived  from  Ezra  G.  Smith,  Manchester,  N.  Y. 
Growth  good  for  location.  Blossomed  full  and  set  a  large  amount  of  fruit. 
Berry  of  medium  size,  round,  conical  form,  dull  crimson  color,  excellent 
quality  and  quite  firm.  Last  of  crop  rather  small  and  some  berries  did 
not  develop.    Regular  form  and  fruit  of  high  quality.  Promising. 

Yates,  Perfect  Plants  from  Stayman  &  Black.  A  strong,  vigorous 
grower.  Blossomed  full  but  failed  to  set  much  fruit  Berry  large,  round 
or  broad  conical,  light  scarlet  color,  flesh  light  and  of  mild  flavor,  soft  and 
berries  often  hollow.  Color  against  it,  too  soft  and  rots  at  tip  before 
ripening. 

Zula.  Perfect  From  Stayman  &  Black.  In  poor  location,  plants  did 
not  get  a  good  start.  Blossomed  very  full  and  set  a  large  amount  of  fruit 
for  plant  growth.  Berry  of  medium  size,  long  conical  form,  dark  crimson 
color,  flesh  dark  of  good  quality  and  moderately  firm.  In  color,  form  and 
quality  this  variety  ranks  high.  Scarcely  enough  of  plant  growth  to  judge 
of  productiveness. 

NEW  VARIETIES  OF  1886. 

Aroma  has  shown  itself  to  be  a  valuable  market  sort  The  plants  are 
productive,  the  berries  are  large  to  the  end  of  a  long  season  and  are  firm 
enough  to  stand  shipment  well.   Its  season  is  with  the  later  sorts. 

Bixler  did  not  set  well  with  fruit.  The  plant  is  one  of  the  best  growers 
in  the  patch  and  the  fruit  is  of  very  high  quality.  It  is  bisexual  and  the 
season  was  adverse  for  fruit  setting. 

Cyclone  is  valuable  for  good  appearance,  high  quality  and  firmness  of 
berry,  and  for  vigor  of  plant  growth. 

Early  Jack  fruits  turn  dull  yellow  and  rot  before  ripening;  poor  in 
quality  and  soft    Early,  but  of  no  particular  value. 

Edith.  Season  late.  Berry  large,  of  good  quality  and  firm.  Holds 
out  well  in  size  to  close  of  season. 

Fred  Stahelin,  A  most  promising  sort  for  home  use  or  near  market, 
because  of  the  handsome  appearance  and  high  quality  of  the  fruit. 
Productive,  but  last  fruits  are  small. 

Kyle  No.  1.  The  fruit  is  soft  and  of  poor  quality.  Hulls  easily  and  is 
dry  at  place  of  parting.  The  fruit  truss  is  upright  and  the  berries  are 
borne  beyond  leaves,  so  easily  injured  by  frost  and  sun. 

Longfield  again  proves  itself  a  very  promising  market  sort,  will  stand 
shipment  well  and  is  attractive  in  appearance.  It  ranks  among  the  first  in 
productiveness  and  the  plants  are  fine  growers. 

Marshall.  Another  season's  trial  of  this  sort  confirms  the  good  opinion 
we  have  formerly  expressed.  The  large  uniform  size  of  the  berry  and  its 
good  quality  and  firmness  make  it  a  good  home  and  market  variety.  The 
larger  fruits  are  inclined  to  be  irregular  and  the  plants  are  subject  to  rust 

Maxwell  did  not  set  so  well  with  fruit  as  the  previous  season,  probably 
on  account  of  its  being  nearly  bisexual.  The  berry  is  attractive  in  appear- 
ance and  of  very  high  quality  and  firmness.  It  is  quite  sure  to  reach  a 
prominent  place. 
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No  Name  is  of  the  strongest  growth  though  scarcely  up  to  the  standard 
in  productiveness.  The  berry  is  very  handsome  in  appearance  and  high 
in  quality  and  firmness.    Seems  to  be  a  sort  of  some  promise. 

Phillip  failed  to  set  fruit  well  and  many  of  the  berries  were  imperfect. 
The  berry  is  attractive  in  appearance  but  is  not  of  high  quality  and  it  lacks 
firmness.   Probably  will  not  occupy  a  very  prominent  place. 

Rio  made  an  excellent  showing  last  year;  this  season  the  crop  was  small 
in  both  size  of  berry  and  quantity  produced. 

Robinson  lacks  quality  and  firmness  of  berry,  otherwise  it  takes  high 
rank. 

Shawnee  ripens  slowly  and  unevenly  but  otherwise  it  is  a  variety  of 
some  promise. 

Shuckb>88  parts  from  calyx  easily,  though  no  more  so  than  Kyle  No.  1. 
Berry  dull  in  color,  of  coarse  texture  and  lacking  juice,  though  the  quality 
is  fair.    Of  little  promise. 

Snowball  is  of  strong,  healthy  growth  and  the  plants  are  productiva 
The  fruit  is  handsome  in  appearance  and  a  good  shipper.  A  very  promis- 
ing market  sort. 

Springdale  plants  are  of  good  growth.;  the  berry  is  of  fine  appearance, 
though  scarcely  as  firm  as  last  season.  A  good  sort,  though  nothing  to 
give  it  special  prominence. 

Tennessee  Prolific  are  in  a  poor  location  but  set  well  with  fruit  in  pro- 
portion to  plant  growth.  The  berry  is  attractive  in  form  and  color,  of 
high  quality  and  quite  firm.  If  the  variety  proves  productive  it  will  be  a 
valuable  sort. 

r  Timbrell,  because  of  unevenness  in  ripening  and  spotted  appearance  of 
fruit  will  not  occupy  a  prominent  position  among  the  many  better  new 
sorts  now  before  the  public. 

Thompson's  Nos.  40  and  64  have  again  shown  themselves  to  be  valuable 
sorts.  No.  40  is  particularly  promising  for  the  handsome  appearance  of 
the  fruit  and  the  vigorous  growth  and  productiveness  of  the  plants. 

Tonga  set  well  with  fruit,  but  the  berries  do  not  ripen  well,  are  irregular 
in  form  and  dull  in  color.   Further  trial  necessary. 

□  Of  the  older  sorts  and  among  those  tested  for  several  seasons  the  follow- 
ing are  worthy  of  special  mention: 

Clyde.  Though  we  have  grown  this  sort  for  several  years  and  considered 
it  to  have  considerable  promise,  it  was  not  until  the  past  season  that  it 
showed  up  remarkably  well.  While  the  plants  are  not  of  strongest  growth, 
yet  they  bore  the  largest  crop  of  any  variety  in  the  field.  The  berries  are 
of  Rood  size  and  very  regular  in  form.  The  color  is  rather  light  and  the 
flesh  is  less  firm  than  desirable.  If  it  continues  to  be  as  productive  as 
during  the  past  season,  it  will  be  a  profitable  market  variety. 


previous  seasons.  The  berry  is  large,  of  good  form  and  color  and  is  firm 
enough  to  stand  shipment  well. 

Bird,  Greenville,  Leroy,  Weston  and  Williams  are  excellent  in  plant 
forming  properties  and  the  berries  make  a  good  appearance  in  market 
As  these  sorts  rank  high  in  productiveness,  they  are  well  worthy  of  trial 
in  comparison  with  the  older  market  varieties.  Epping  is  a  little  light  in 
color,  otherwise  a  fine  market  sort. 

Varieties  for  home  use  or  near  market  should  be  strong  in  plant  growth, 
productive,  attractive  in  appearance  and  high  in  quality.     Belle  of 
acrosse,  Brandywine,  Brunette,  Huntsman,  Iowa  Beauty,  Mrs.  Cleveland, 


shown  up  much  better  than  in 
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Princeton  Ohief  and  Topeka  possess  the  above  qualities  and  are  recom- 
mended for  the  purpose  named.  Bubach,  Crescent,  Haverland  and  War- 
field  are  yet  the  leading  imperfect  flowering  sorts  planted  by  the  general 
grower.  Beder  Wood,  Sharpless,  Wilson  and  Woolverton  are  excellent 
pollenizers  for  the  above  sorts  and  are  also  valuable  market  berries. 
Belle,  Gandy  and  Parker  Earle  are  among  the  best  late  ripening  varieties. 

Many  varieties,  of  which  no  special  mention  is  made,  are  sorts  of  con- 
siderable merit  and  possess  qualities  that  under  other  conditions  might 
place  them  in  the  front  rank. 


RASPBERRIES. 

The  drouth  of  last  summer  together  with  the  extreme  cold  of  the  winter 
left  the  canes  in  so  weakened  a  condition  that  the  anthracnose  could  not 
be  kept  wholly  in  check.  Guthbert  and  most  of  the  red  sorts  were  killed 
nearly  to  the  ground.  Many  varieties  suffered  severely  in  decreased 
productiveness  and  in  the  smaller  size  of  the  berries. 


Table  No.2.-BIACK  AND  HYBBID  RA9P3EBBIB8. 
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Variety. 


Caroline  

Columbian   , 

Conrath  

Cromwell  

Ebon  Scanty  

Farnsworth   , 

Gregg  

Green's  New  Raspberry 
Hopkins  ..  

Lorett  ..'...I. I 
May  King  

Mills'  No.  15  

Nemaha   

Ohio  

Older  

Palmer  

Progress 

Shaffer   

Smith  

Virginia  

Winona.....  
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NOTES  ON  VARIETIES. 

Ada  did  not  make  so  good  a  showing  this  season  as  in  the  previous  one. 
The  canes  made  a  weak  growth  and  were  badly  attacked  with  anthracnose. 

Caroline.  The  fruit  is  a  dull  yellow  color  and  rather  insipid  in  flavor; 
too  soft  for  market. 

Columbian.  A  variety  resembling  Shaffer  somewhat  in  general  charac- 
teristics, but  its  cane  growth  is  stronger  and  the  berries  are  firmer  and  a 
little  better  in  quality.  As  grown  here  it  slightly  leads  Shaffer  in 
productiveness. 

Conrath.  We  have  grown  this  variety  for  several  seasons  and  have 
found  it  uniformly  productive.  The  berries  are  large  in  size,  the  quality 
good,  and  they  hold  out  well.  The  canes  were  healthy,  but  little  disease 
showing.    Its  season  is  medium  early. 

Farnsworth.  This  variety  stood  the  winter  well  and  was  quite  free 
from  disease.  The  fruit  is  large,  firm  and  of  good  quality.  An  excellent 
variety  for  home  use  or  market. 

Gregg.  The  best  late  market  sort.  The  canes  are  lacking  in  hardiness, 
and  it  should  only  be  placed  in  high,  well-drained  soil. 

Green's  New  Raspberry.  This  was  the  first  season  of  fruiting.  The 
growth  is  healthy.  Berries  of  good  size,  deep  black  in  color  with  some 
fuzz;  seedp  small.  The  fruit  is  not  very  firm  but  is  of  high  quality.  Not 
enough  growth  or  fruit  to  judge  of  merits. 

Kansas.  For  another  season  this  was  the  most  productive  black  cap 
grown.  The  canes  were  hardy  and  but  little  troubled  with  disease.  The 
fruit  is  large,  of  fine  appearance,  and  firm  though  not  of  best  quality. 
One  of  the  best  medium  season  market  berries. 

Lovett.  The  canes  are  not  hardy  and  are  quite  subject  to  anthracnose. 
The  bushes  bore  a  fair  crop  of  fruit  but  the  berries  were  small  and  lacking 
in  flavor. 

Mills9  No.  15.  Fruited  for  the  first  time  this  season.  Fruit  is  large, 
jet  black  in  color  with  some  bloom,  the  seeds  are  small.  In  season  a 
little  earlier  than  Gregg;  berry  not  as  large,  with  less  bloom,  not  so  dry  or 
so  firm,  but  better  in  quality.  The  bashes  are  of  good  growth,  healthy 
and  productive.   It  is  a  promising  variety. 

Ohio.   The  leading  variety  for  evaporating  purposes. 

Older.  This  variety  is  very  vigorous  and  healthy  in  cane  growth,  and 
bears  a  large  crop  of  fruit  which  holds  its  large  size  to  close  of  season.  If 
the  berry  were  firmer  it  would  make  a  most  excellent  market  sort.  Valu- 
able for  home  use  or  near  market 

Palmer.   One  of  the  best  early  market  sorts. 

Shaffer.  For  canning  and  home  use  this  variety  has  few  superiors 
among  the  better  known  sorts.  The  canes  were  badly  injured  by  winter 
and  anthracnose,  and  this  is  a  common  failing  of  the  variety. 

Winona.  This  variety  made  but  little  cane  growth  during  the  season, 
though  bearing  a  fair  crop  of  fruit.  The  variety  seems  to  possess  no 
prominent  qualities,  but  will  be  given  further  trial. 

Cromwell,  Ebon  Beauty,  Hopkins,  Jackson's  May  King,  Progress,  Smith, 
and  Virginia,  were  weak  in  cane  growth,  badly  affected  with  anthracnose, 
and  bore  but  a  small  crop  of  fruit. 
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Sin. 

sj  small, 
m,  medium. 
1.  large. 


Table  No.  8.— RED  RASPBERRIES. 

ABBBETIATIONS. 
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NOTES  ON  VARIETIES. 

Cuthbert.  Though  somewhat  injured  by  winter  and  anthracnose,  this 
variety  bore  a  fair  crop,  and  it  has  no  superior  for  general  planting. 

Gladstone.  This  variety  was  very  disappointing  the  past  season.  The 
autumn  crop  was  ruined  by  frost  before  maturing.  Has  a  place  as  a 
novelty. 

Golden  Queen  and  Perry's  Golden  are  quite  similar  in  bush  and  fruit. 
They  are  valuable  as  dessert  varieties. 

Hansell  and  Michigan  Early  may  find  a  place  to  a  limited  extent  as 
early  ripening  sorts. 

Kenyon.  New.  Canes  large  and  stout,  and  nearly  free  from  spines; 
leaflets  are  large,  broad,  of  a  dark  green  color  and  quite  far  apart  on  canes. 
The  fruit  is  large,  round  conical,  rich  dark  red  color,  and  of  high  quality. 
The  berry  is  very  attractive  in  appearance  and  firm.  As  it  ripened  this 
season  it  was  a  week  later  than  Cuthbert.  For  the  strength  of  the  plants 
the  crop  was  a  large  one. 

Loudon.  New.  As  close  a  comparison  as  it  was  possible  to  make  be- 
tween Loudon  and  Kenyon  shows  them  to  be  nearly,  if  not  quite,  identical 
in  cane  growth  and  fruit  Both  sorts  were  planted  quite  late  in  the  spring 
of  the  previous  year  and  the  growth  was  not  large  nor  the  fruits  abundant. 
Perhaps  another  year's  growth  may  bring  out  some  differences.  The 
plants  are  quite  hardy,  and  it  is  a  very  promising  variety,  either  for  home 
use  or  market. 
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King.  New.  Scarcely  enough  cane  growth  and  fruit  to  judge  properly 
of  this  variety.    Closely  resembles  Hansell. 

Marlboro.  Canes  of  small  growth  and  quite  badly  diseased.  Usually 
productive  and  largely  planted  as  an  early  berry. 

Royal  Church.  The  fruits  are  of  a  dark,  rich  red  color,  very  handsome 
in  appearance,  and  of  good  quality,  but  crumble  so  easily  that  they  are 
picked  with  difficulty.   The  bushes  are  moderately  productive. 

Stayman  No.  1.  New.  Canes  of  strong,  healthy  growth,  and  thickly 
set  with  short,  stiff  spines.  Foliage  closely  of  Idceus  type.  The  leaflets 
are  very  large,  and  being  set  very  close,  nearly  cover  the  entire  cane.  Ber- 
ries large,  short  lound  conical  in  form,  and  of  a  bright  dark  red  color.  It 
is  quite  acid  in  quality,  but  pleasant.  The  fruits  are  a  little  inclined  to 
crumble.  Judging  from  the  first  fruiting  it  promises  to  be  very  productive. 
The  season  is  late. 

Turner.  The  bush  is  hardy.  The  fruit  soft  but  of  high  quality.  Valu- 
able for  home  use  or  for  near  market. 


BLACKBERRIES. 


The  winter  of  1895-6  was  so  severe  as  to  kill  the  canes  of  many  varieties 
to  the  ground.  No  variety  produced  more  then  one-tenth  of  a  crop.  The 
following  partial  notes  may  have  some  value  in  determining  the  hardiness 
and  adaptation  of  certain  sorts  to  our  climate. 

Eldorado  stood  the  winter  best  of  any  sort  grown,  but  the  fruits  borne 
were  so  imperfect  and  small  in  quantity  that  no  definite  results  as  to  the 
fruiting  qualities  could  be  obtained.  That  it  is  equally  as  hardy  as 
Snyder  has  been  well  shown  by  the  severe  tests  of  the  two  past  seasons. 

Taylor  and  Snyder  were  the  two  other  sorts  on  which,  it  could  be  said, 
fruits  were  borne,  but  the  yield  was  very  small. 

The  following  sorts  bore  a  few  small,  imperfect  berries:  Early  Cluster, 
Erie,  IAncoln,  Minnewaski,  Ohmer,  Stone's  Hardy,  Thompson's  Mammoth, 
and  Wilson,  Jr. 

Agawam,  Childs'  Everbearing.  Early  Harvest,  Early  King.  ForcPs  No. 
1,  Jewett,  Kittatinny.  LovetVs  Best,  maxwell,  Wachusett,  White  Black- 
berry and  Wilson's  Early  bore  no  fruits. 

Lucretia  dewberry,  because  of  its  trailing  habit,  stood  the  winter 
better  than  did  the  blackberries.  It  did  not  bear  a  full  crop,  but  the  ber- 
ries were  very  large,  and,  while  quite  acid,  were  still  pleasant  in  flavor. 


GRAPES. 


The  College  vineyard  comprises  over  one  hundred  varieties.  Many 
have  not  yet  fruited.  Owing  to  the  numerous  depredations  committed,  it 
was  impossible  to  get  complete  notes  on  the  time  of  ripening,  quality  and 
productiveness  of  all  the  varieties.  The  following  are,  therefore,  not  as 
full  or  as  valuable  as  they  would  otherwise  be. 
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NOTB8  ON  VARIETIES. 

Berckmans.  Clusters  are  small  in  size,  flat  at  base  and  rounding  to  apex 
where  grapes  are  set  closest.  Grape  is  medium  in  size,  round  or  slightly 
oblate,  not  firmly  attached  to  stem,  but  does  not  drop  easily,  color  a  rich, 
purplish  red.  The  quality  is  high  and  both  vine  and  cluster  were  free 
from  disease.    Season  with  Concord. 

Black  Pearl.  Bunches  will  average  small,  though  many  are  of  fair  size; 
very  irregular  in  shape.  Grapes  are  small,  round,  set  close  with  short 
stems;  color  blue-black.  The  pulp  is  tough  and  very  acid.  The  cane  and 
foliage  are  healthy  and  the  variety  was  the  most  productive  in  the  vine- 
yard.   Season  middle  of  September. 

Brighton.  Usually  considered  one  of  the  best  red  grapes  for  home  use 
or  market.  This  season  the  clusters  were  small  and  nearly  every  grape 
cracked  and  dropped  off  before  fully  ripening.    Season  with  Concord. 

Cottage.  Clusters  short  and  close.  Grape  is  medium  in  size,  round, 
blue-black  color;  the  skin  is  tough  and  the  pulp  solid  and  of  good  quality. 
The  variety  is  healthy  in  plant  and  fruit,  but  the  clusters  are  too  small,  the 
grape  is  lacking  in  juice  and  drops  too  easily  from  stem.  Season  a  week 
earlier  than  Concord. 

Early  Dawn.  Clusters  small,  single  stemmed  and  closely  set  with 
grapes.  Berry  of  medium  size,  light-red  in  color,  with  thin,  almost  trans- 
parent skin.  The  canes  are  fairly  productive  of  small  clusters  and  the 
quality  is  very  fine;  the  grapes  however,  crack  and  drop  badly  if  not  picked 
as  soon  as  ripe.   A  week  earlier  than  Concord. 

Early  Victor.  The  canes  are  of  good  growth  and  bear  a  fair  crop  of 
small  sized  clusters.  The  grapes  are  blue-black  in  color  and  of  fair  qual- 
ity. The  variety  is  one  of  the  earliest  and  has  a  place  in  the  family  vine- 
yard.  Season,  two  weeks  earlier  than  Concord. 

Qeneva.  Cluster  of  medium  size,  single  stem  with  grapes  set  evenly  and 
closely,  making  an  attractive  bunch.  Berry  is  of  good  size,  round,  light- 
green  color  and  of  high  quality.  The  vine  and  fruit  is  healthy  and  the 
grapes  do  not  crack,  but  hang  firmly  to  the  stem.  The  variety  is  scarcely 
productive  enough  for  a  market  sort,  but  its  early  ripening,  good  appear- 
ance and  high  quality  make  a  place  for  it  in  the  family  vineyard.  A  week 
earlier  than  Concord. 

Hayes.  Cluster  of  medium  size,  well-formed  and  close.  The  grape  has 
a  thin  skin  and  cracks  easily;  color  a  light  golden  yellow.  In  quality  it  is 
sweet  and  melting,  very  fine.  If  more  productive  and  the  vine  a  better 
grower,  it  would  take  rank  among  the  first  table  sorts.  A  week  earlier 
than  Concord. 

Jewell.  Very  healthy  and  productive,  though  clusters  are  small.  The 
berry  is  small  to  medium  in  size,  blue-black  in  color  with  considerable 
bloom,  pulp  rather  tough  but  of  good  quality.  Cluster  and  grape  too 
small.    Season  of  Concord. 

Martha.  Vine  healthy  and  productive  of  some  fine  clusters.  Berry  of 
medium  size,  round,  light-green  in  color.  The  quality  is  good,  but  quite 
foxy.    The  variety  is  rather  late  in  ripening.    A  week  later  than  Concord. 

Massasoit.  The  canes  were  unproductive  and  the  clusters  small.  Con- 
siderable mildew  and  anthracnose  made  an  appearance  and  the  berries 
dropped.    Season  with  Concord. 
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Moore  Early.  Cane  growth  strong.  Healthy  in  foliage  and  fruit 
Quite  certain  to  make  large,  well-formed  bunches.  One  of  the  best  early 
market  black  grapes.   Two  to  three  weeks  earlier  than  Concord. 

Moyer.  The  grape  is  of  very  fine  quality,  but  only  imperfect  clusters 
were  formed.  The  grapes  cracked  and  dropped  before  ripening.  Season 
of  Concord. 

Niagara.  This  is  the  leading  white  market  grape.  The  canes  are 
strong  growth  and  productive  and  the  fruit  and  foliage  usually  free  from 
disease.   A  little  later  than  Concord. 

Rochester.  Cluster  short,  compact,  well  rounded  at  end  and  usually 
with  a  well  developed  shoulder.  Grape  of  medium  size,  oblate,  with  short 
stem  and  strong  attachment.  Did  not  ripen  sufficiently  to  judge  of  color 
and  quality.   A  few  days  earlier  than  Concord. 

Rockwood.  Clusters  quite  large,  not  shouldered,  close  and  compact. 
Berry  of  medium  size,  round,  color  a  deep  blue-black,  skin  thick  and 
tough,  pulp  rather  coarse  and  lacking  in  j  trice,  but  of  fair  quality.  The 
vine  is  healthy,  of  strong  growth  and  productive.  The  bunch  is  of  good 
size  and  form  and  the  berry  will  stand  shipment  well,  does  not  drop  from 
stem.  The  season  is  early.  A  good  market  grape.  Season  a  few  days 
later  than  Moore  Early. 

Winchell  Clusters  of  good  size,  often  quite  double,  close.  Berry  of 
medium  size,  round,  light-green,  skin  thin  and  often  cracks  before  ripen- 
ing, pulp  sweet,  melting  and  of  very  fine  quality.  The  variety  is  early  in 
ripening,  productive  and  is  one  of  the  best  white  grapes  for  the  home 
vineyard.    A  few  days  later  than  Moore  Early. 

Worden.  This  variety  is  from  a  week  to  ten  days  earlier  than  Concord. 
The  vines  are  vigorous,  healthy  and  productive.  The  grape  is  of  better 
quality  than  the  Concord.  The  variety  has  a  place  in  every  vineyard 
whether  planted  for  home  use  or  market 


NOVELTIES. 

During  the  past  three  or  four  years  several  new  varieties  of  fruits  have 
been  placed  upon  the  market  that  are  either  hybrids  or  of  species  that 
have  not  before  been  cultivated  in  this  country.  Most  of  them  have  been 
tested  here,  and  thus  far  none  have  shown  promise  of  value  for  any  pur- 
pose whatever.    The  following  are  the  varieties  tested: 

Mayberry  (Japanese  Golden).  The  plant  resembles  the  red  raspberry, 
and  was  raised  by  Luther  Burbank  by  crossing  Rubus  palmaius  and  the 
Cuthbert  raspberry.  It  is  claimed  by  the  disseminators  to  form  a  bush 
six  or  seven  feet  high,  and  the  fruit  is  said  to  ripen  a  month  before  the 
earliest  raspberries.  We  have  made  two  attempts  to  test  this  variety,  but 
in  both  cases  the  plants  failed  to  grow.  Those  obtained  last  spring  were 
from  southern  New  Jersey,  but  the  tops  had  been  killed  to  the  ground 
by  the  winter,  and  the  roots  were  too  weak  to  send  up  shoots.  Judging 
from  this  experience  the  plant  will  not  stand  our  climate. 

Loganberry  (Raspberry  x  Blackberry).  This  is  supposed  to  be  a 
hybrid  between  the  Aughinbaugh,  a  California  blackberry  and  Bed  Ant- 
werp raspberry.  The  plants  are  spreading  and  the  leaves  and  canes 
greatly  resemble  the  European  raspberry,  the  latter  being  covered  with 
prickles.  The  fruits  resemble  the  blackberry  in  shape  and  structure,  but 
are  red  when  ripe.    The  plants  seem  about  as  hardy  as  our  common 
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varieties  of  blackberries,  and  they  formed  a  few  fruits  last  year  on  two- 
year  old  plants,  but  they  have  shown  no  valuable  characteristics. 

Strawberry-Raspberry  (Rubus  sorbifolius).  This  is  a  recent  novelty 
from  Japan.  It  sends  np  stems  to  the  height  of  twelve  or  fifteen  inches, 
which  are  covered  with  short,  stout  spines,  as  are  the  ribs  of  the  leaves. 
The  old  stems  die  down  each  year  and  new  ones  are  sent  up  from  the  roots. 
As  grown  here  it  seems  to  have  no  value,  and  as  it  suckers  profusely  it 
may  become  difficult  to  eradicate  when  it  has  obtained  a  hold  of  the  soil. 

Wineberry  {Rubus  Phcenicolasius).  Another  Japanese  species  intro-  - 
duoed  and'  quite  widely  disseminated  several  years  ago.  It  seems  to  be 
wanting  in  hardiness  as  it  has  killed  to  the  ground  nearly  every  year. 
The  canes  are  somewhat  spreading,  and  are  covered  with  numerous  red- 
dish, purple  hairs.  The  calyx  is  quite  large  and  thick,  and  forms  a  sort  of 
burr  about  the  berry.  The  fruit  is  of  a  dark  amber  color,  and  is  soft  and 
rather  acid.   Of  no  value  except  as  a  curiosity. 

Agricultural  College,  Mioh.,  ) 
January  lf  1897.  ) 
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FRUIT  TESTS  AT  SOUTH  HAVEN. 


REPORT  BY  T.  T.  LYON, 


To  Prof.  L.  R.  Taft,  Horticulturist: 

Sir — As  during  the  years  1894  and  1895,  so  during  the  spring  of  1896 
there  was  no  adequate  rainfall  in  this  immediate  vicinity  until  the  middle 
of  July.  This  necessitated  hauling  water  by  team  for  irrigating  such 
plants  as  were  not  yet  well  established.  This  continued  until  July  7th,  at 
which  date  the  mains  of  the  village  water  works  became  available,  and  a 
permanent  supply  upon  the  premises  was  secured,  although  the  use  of  at 
team  with  barrels  was  yet  necessary  when  water  was  to  be  applied  beyond 
the  reach  of  a  hose.  Since  the  occurrence  of  the  copious  rains,  above 
referred  to,  however,  resort  to  the  artificial  application  of  water  has  rarely 
been  found  necessary. 

For  the  double  purpose  of  subduing  weeds  and  maintaining  a  surface 
mulch  of  mellow  earth,  free  use  has  been  made  of  the  Acme  cultivator 
among  the  older  trees,  and  of  a  fine  toothed  one,  or  a  Planet,  Jr.,  among 
younger  trees  and  small  fruit  plants,  especially  after  the  occurrence  of  rain. 
This  was  continued  until  about  the  middle  of  August,  after  which  all  culti- 
vation was  discontinued,  except  in  a  few  special  cases. 

The  entire  plantation  was  sprayed  in  early  spring,  while  growth  was  yet 
dormant,  with  a  solution  of  a  pound  of  copper  sulphate  in  twenty-five  gal- 
lons of  water.  This  was  applied  to  gooseberries  and  currants  (which  start 
very  early)  on  March  10th,  and  to  all  other  small  fruits  prior  to  April  17th. 
For  the  purpose  of  comparison,  only  alternate  trees  of  the  cherries,  peaches 
and  plums,  in  the  southwest  block  were  treated,  commencing  with  the  first. 
Later  examination  shows  a  slight  difference  only,  in  favor  of  the  sprayed 
trees,  in  a  few  cases. 

Subsequent  sprays  were  applied  at  sundry  times  during  the  season  for 
various  purposes. .  These  will  be  noticed  under  the  heads  of  the  several 
fruits  to  which  such  applications  were  made. 

The  rules  of  pomology  of  the  American  Pomological  Society  (which  are 
also  the  rules  of  the  National  Division  of  Pomology),  are  rigidly  applied 
in  the  nomenclature  of  fruits,  objectionable  words  being  added  in  brackets 
only  when  deemed  needful  to  avoid  ambiguity,  but  with  the  hope  that 
ultimately  they  may  be  wholly  omitted,  in  the  interest  of  simplicity, 
brevity  and  correct  taste. 

The  weight,  in  ounces,  of  an  average  specimen  of  each  variety  is  given 
as  indicating  the  comparative  importance  thereof;  this  being  deemed  to  be 
a  more  accurate  expression  of  the  comparative  values  of  varieties  than  the 
erude  indication  of  size  usually  employed. 

Quality  is  expressed  upon  the  scale  1  to  10,  the  latter,  in  all  cases,  being 
the  maximum. 

The  several  classes  or  species  of  fruits  are  considered,  as  nearly  as  prac- 
ticable,  in  the  order  of  their  ripening. 
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STRAWBERRIES—  (FragaHa.) 

The  station  grounds  are  now  so  £  ally  occupied  by  tree  fruit  that  un- 
avoidably the  last  two  year's  plantings  of  strawberries  have  been  alternated 
with  rows  of  trees;  obviously  greatly  to  the  detriment  of  the  former,  and 
this,  coupled  with  the  effects  of  the  drouths  of  the  two  previous  seasons, 
has  conspired  to  render  a  comparison  of  results  in  the  case  of  many,  if  not 
most,  varieties,  far  from  satisfactory. 

Conscious,  therefore,  that  any  comparison  of  varieties  based  upon  the 
actual  products  of  this  season  would  under  these  conditions  prove  more  or 
less  misleading,  reports  upon  several  varieties  are  deferred  to  await  farther 
trial;  and  estimates  (upon  the  scale  of  one  to  ten),  are  given  in  the  following 
tabulation,  with  reference,  as  far  as  practicable,  to  imperfect  stands  of 

?lants  as  well  as  to  the  more  or  less  unfavorable  conditions  otherwise, 
'he  product  of  the  plant  planted  in  1895  and  that  planted  in  1894,  are 
compared  in  the  following  table. 

•  Both  plats  were  sprayed  between  April  13th  and  17th  last,  with  a  solu- 
tion of  one  pound  of  copper  sulphate  in  twenty-five  gallons  of  water. 
After  the  fruit  had  been  gathered  the  1895  plat  was  sprayed,  to  prevent 
rust,  with  a  solution  of  one  pound  of  copper  sulphate  in  two  hundred  and 
fifty  gallons  of  water;  and  the  1894  plat  was  plowed  under,  preparatory  to 
seeding  at  the  proper  time,  with  crimson  clover. 

So  far  as  the  strawberry  plats  are  concerned,  no  insects  have  proved 
troublesome  during  the  season. 

The  weather  having  been  dry  during  the  latter  part  of  last  season  with 
much  strong  wind,  many  varieties  of  strawberries  in  exposed  portions  of 
the  younger  plat  were  nearly  covered  during  August  and  September  with 
drifting  sand.  Many,  thus  buried,  were  partially  uncovered,  though  un- 
avoidably more  or  less  injured  in  so  doing,  and  the  whole  were  well 
mulched  before  the  advent  of  winter.  Many  of  them,  however,  were  prac- 
tically dead  when  uncovered  at  the  opening  of  spring;  among  which  were 
several  entire  varieties.  Neither  originators  nor  introducers  of  novelties 
usually  supply  adequate  descriptions  in  submitting  them  for  trial.  Hence 
the  station  can  only  assume  that  the  plants  received  are  genuine.  For  this 
reason,  and  on  account  of  variations  often  due  to  differences  of  climate,  soil 
or  other  cause,  no  definite  descriptions  of  such  variable  characteristics  is 
attempted. 

Weight  (from  which  size  may  be  inferred),  is  arrived  at  by  taking  the 
weight  of  a  considerable  number  of  specimens  and  dividing  the  total  by 
the  number  weighed.  In  the  case  of  this  season's  crop,  however,  con- 
ditions have  been  so  unfavorable  that  such  weights  are  believed  to  be  more 
or  less  misleading,  and  are  therefore  generally  omitted. 
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TABULATION  OF  8TBAWBEBBIB9  FROM  PLATS  PLANTED  IN  1894  AND  1896. 
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18. 

8 

9 
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D 
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8 
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9 
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b 

1895 
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M  5.. 
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41  22. 
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1 
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6 
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2 

2 

10 
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1 

9 
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2 
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2 
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TABULATION  OF  STRAWBBBBIBS.-Contmukd. 


Fir.  

Florence.. 
Gardner  .. 

Glenneldi 


Oreenville. 
Harmon... 

Hattie  

Hayerland . 
Hermit .... 


Holland ... 
Holyoke  ... 

Hugo  

Hantaan 
Hyslop . 


Iowa.... 
Irene ... 
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J.  8. 6... 
Kan  Baa . 


Katie  

Kliekita .., 
Koeaath .. 

Kyle  1  
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Lehigh  
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Miller  
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MnBlcingnm  . 
Mystio  
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No  91  

Odessa  
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TABULATION  OF  STRAWBERRIES.— Covoludbd. 


ltl 
111 
118 
114 
lift 

116 
117 
118 
119 
120 

121 
122 
128 
124 


Name. 


Paris  King.... 
Parker  Earle... 
Pawnee  

Phillip  

Price.  


Primate  

Princess  

Prinoetoo  

Puritan  

Richmond  


Riehl6  

Rio  

Robinson... 

Sadie  . 

126  Sandoval... 


126 
127 
128 
129 
180 

181 
182 
188 
184 

135 

186 
187 
188 
189 
140 

141 
142 
148 
144 
14S 

146 
147 
148 
149 
180 

151 
152 
158 
154 
155 

1E6 
157 
158 
159 
160 
161 


Saunders.  

Scarlet  Ball  

Sharpies*?.... 

Shawnee  

Sherman  


Shuckless.. 

Smaller  

Smeltser  

Smith  .  .... 
Snowball... 


Southard  

Spoooe.  ..... 

Splendid  

Bpringdale... 
Staheiin  


Standard  

Staples  

Stewart  

Sunnyside  

Surprise  


Swindle  

Thompson  40T 
Thompson  66 . 
TimbrelL  


Tom  Walker.. 

Tonga.  

Topeka  

VanDeman... 
Warfield  


Weston  

Williams  

Wilson.  

Wood  (Beder)- 

WoolTsrton  

Wyatt.  


a  - « 

m 

m 


Sex. 


b 
b 

I 

b 
b 

V 

b 
b 
b 


b 

o 
b 
b 


1895 
1889 
1894 
1«94 
1892 

1894 
1892 
1894 
18*7 
1894 

1893 
1894 
1894 
1890 
1890 

1889 

im 

1880 
1894 
1896 

1894 
1894 
1894 
1894 
1896 

1892 
1890 
1898 
1894 
1894 

1894 
1895 

1«*5 
1895 


1892 
1894 
1894 
1894 
1892 

1894 
1894 
1894 
1894 
1890 


I 


1892 
1892 
1876 
1890 
1891 
1896 


May  8. 

*•  7. 

M  6. 

"  6. 

44  9. 

"  6. 

44  9. 

"  5. 


May  7. 

M  4. 
5. 

"  5. 

May's! 

*'  11. 

"  7. 

44  9. 

44  7. 

44  7. 

44  5. 
44  8. 
••  5. 
5. 

44  5. 

44  5. 

"  9. 

44  4. 

"  8. 

*  6. 

41  4. 
44  5. 
44  4. 
8. 

44  6. 

14  6. 

44  7. 

44  8. 

"  8. 

44  12.. 

44  18.. 

44  6.. 

44  7.. 

44  4.. 

44  5.. 

44  6.. 

44  11.. 

44  5.. 
Apr.  80.. 
May  11- 

44  7.. 


June  8. 

44  5. 

44  3. 

44  8. 


Jane  1. 

44  8. 
44  5. 


June  5. 

44  1. 

44  1 

44  1. 

June"  3 

14  1 

44  7 

44  9 
8 

44  5 

44  1 

44  8 

44  1 

44  1. 

44  8. 

44  1. 

44  8. 

44  1. 

44  5. 

44  8. 

44  8. 

May  27. 

44  27. 
Jane  8. 

44  8. 

44  8. 

44  8. 

44  5. 

44  5. 

44  16. 


I 

ft 

i 


June  16. 
44  20 
4«  20. 
44  18. 


June  20. 
44  22 
44  22. 


June  22 

44  22 

44  22 

June  22 

44  22 

44  22 

44  22 

44  22. 

44  22. 

44  22. 

44  22. 

44  16. 

44  16. 


22. 
22. 
20. 
20. 
22. 

20. 
16. 
16. 
22. 
22. 

22. 
22. 
22 
22. 
22. 

22. 
22. 
27. 
11. 
18. 

20. 
22. 
22. 
22. 
22. 
22. 


Productive- 


11 


IS 


9 

7 
7 
10 
10 

6 

5 


10 
7 
9 

10 
6 

9 
9 
9 
10 
9 

8 
6 
8 
7 
9 

8 
6 
9 
9 
6 

7 
9 
9 
9 
6 


9 
9 

8 
9 

6 
9 

9 
10 
9 
0 


1-6 


ft 


H 


1-6 


Digitized  by 


Google 


170 


MICHIGAN  EXPERIMENT  STATION. 


As  will  be  obvious  from  the  foregoing  table,  owing  doubtless  to  the 
peculiarities  of  the  season,  combined  with  unfavorable  environment  other- 
wise, few  if  any  of  the  varieties  under  trial  can  be  assumed  to  have  shown 
their  inherent  capabilities.  Indeed,  while  thirty-six,  of  the  tabulated 
varieties  have  reached  the  assumed  medium  in  one  or  the  other  of  the  plats 
compared,  only  nine  of  these  have  reached  such  medium  in  both  plats; 
while  a  single  one  only — the  Charlie — has  reached  the  maximum  in  either 
plat. 

Under  these  circumstances  descriptions  would  doubtless  be  liable  to 
prove  misleading.   It  is  therefore  thought  better  to  omit  them  this  year. 


RASPBERRIES. — (Rubus). 


The  old  plat  of  small  fruits  was  fruited,  this  year,  for  the  last  time,  and 
has  now  been  removed. 

The  new  plat,  planted  in  the  spring  of  last  year,  owing  doubtless  in  a 
large  measure  to  the  severe  drouths  of  last  season  and  that  of  the  past 
spring,  even  next  year,  will  scarcely  yet  be  in  condition  to  fully  express 
the  relative  characteristics  of  varieties. 

The  difficulty  of  making  early  and  trustworthy  comparisons,  in  cases  of 
newly  introduced  varieties,  is  frequently  increased  by  the  custom  of  many 
introducers  of  supplying  less  than  a  stand  (often  only  one,  two  or  three 
plants),  of  varieties  for  trial,  necessitating  more  or  less  enfeeblement  of 
those  received,  as  the  result  of  propagation  for  the  completion  of  the  stand 
of  ten  plants  from  which,  in  all  cases,  comparisons  are  drawn. 

Between  April  11th  and  13th  both  the  old  and  the  new  plantations  of 
raspberries  (including  blackberries  also),  were  sprayed  with  a  solution  of 
a  pound  of  copper  sulphate  in  twenty-five  gallons  of  water. 

As  a  preventive  of  anthracnose,  the  raspberry  and  blackberry  plats 
were  again  sprayed,  on  May  16th,  with  Bordeaux  mixture  of  standard 
strength. 

On  June  10th  raspberries  and  blackberries  were  again  sprayed  for 
anthracnose,  using  a  solution  of  three  ounces  of  copper  sulphate  in  fifty  gal- 
lons of  water.  These  two  sprays  have  apparently  proved  quite  effectual, 
since  very  little  of  the  fungus  is  now  (Oct.)  perceptible. 

Insects  have  not,  this  year,  proved  troublesome  upon  the  raspberry,  al- 
though occasional  deposits  occur  of  the  eggs  of  the  snowy  cricket — CEcan- 
thu,8  niveus. 

As  in  my  previous  report,  the  comparison  of  values  is  by  the  weight  of 
a  specimen  instead  of  size. 

Productiveness  and  quality  are  expressed  upon  the  scale  1  to  10 — the 
latter  being  the  maximum. 
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RASPBERRIES  (Rubua). 


Name. 


Ada  

American  Everbearing. 

Brandy  wine  

Cardinal  

Carman   


Caroline  

Centennial . 
Cbamplain . 

Church  

Columbian . 


Conrath ... 
Cromwell . 
Outhbert .. 
Diamond 
Doolittle 


Ear  hart  

Early  King.. 

Em  met  t .  

Eureka  

Fares  worth . 


Ganlt   

Gladstone  

Golden  Qaeen. 
Green  (new).... 
Gregg  


Hansell  .. 
Herstine.. 
Bilborn.. 
Ideho  .... 
Indiana.. 


Jap.  Wineberry  _ 

Johnston   

Kansas  

Kenyon   

Logan  (berry)  


London ... 
Lovett ... 
Marlboro. 
Miller.... 
Mills  (15). 


Muskingum  . 

Nemaha  

Ohio  

Older  

Palmer  


Phoenix  .. 
Progress  . 
Bedield .. 
Reeder.... 
Reliance. 


Shaffer  

Smith  Giant  ... 
Smith  Prolific  „ 

Bouhegan  

Superlative  

Thompson..  

Thwack  

Turner  

Tyler  

Winona  


Species. 


Oceidentalis . 
Oeoidentalis  . 

8trigosus  

Neglect  us.... 
Oeoidentalis  . 

Negleotus  ?.. 
Oocider  talis . 

Idatue  ?  

Btiigosus  

Negleotus  ? 

Oociden talis . 
Oeoidentalis . 

Strigosus  

Oooiden talis . 
Oooidentalis  . 

Oooiden  talis . 
Btrigosus  


Ooctden talis  ... 
Oooidentalis  ... 

Oeoidentalis  ... 

Strigosus  

Btrigosus  

Oeoidentalis  ... 
Oeoidentalis ... 

Strigosus  

Idaeus   

Oeoidentalis ... 
Leucodermis... 
Oooidentalis ... 

PhoBoioolasius . 
Oeoidentalis  ... 
Oeoidentalis ... 
Strigosus  


Btrigosus  

Oeoidentalis  .. 
Str.  X  Idaeua . 

Strigosus  

Oooidentalis .. 

Negleotus  .  ... 
Oooidentalis .. 
Oeoidentalis .. 
Oooidentalis  .. 
Oooidentalis .. 


Strigosus  ?... 
Oeoidentalis . 
Oooidentalis . 

Strigosus  

Btrigosus..... 


Negleotus  — 
Oooidentalis . 
Oeoidentalis  . 
Oeoidentalis  . 
Idaeus  ?  


Btrigosus., 
Strigosus., 


Strigosus..  „ 
Oooidentalis  . 
Oooidentalis  . 


1890 
1898 
1888 
1890 
1890 

1888 
1*88 
1895 
1894 
18tf 

1898 
1889 
US8 
1896 
1888 

18«8 
1&94 
1896 
1895 
le91 

1895 
1898 
1888 
1895 
1888 


1888 
1888 
1890 


1808 
1888 
1892 
18V5 
18&6 

1895 
1891 
1848 
1895 
1895 

1898 
1888 


1690 

1896 
18U0 
1895 
1888 
1888 

18*8 
1892 
1893 
188* 
1895 

1890 
189^ 
18' 8 
1888 
1895 


May  18. 

"  18. 
June  2. 
May  20. 

"  18. 

"  16. 
"  15. 


May  14. 


May  14. 

"  18. 
M  80. 


May  14. 

"  18. 

"  19. 

"  27. 

M  12. 

"  16. 


May  14.. 
"  14.. 
"  15.. 
11  16.. 

"  14.. 

20.. 
"  16.. 
"  16.. 
"  18.. 

June  7. 
May  16.. 

"  14.. 

"  80.. 


May  21.. 
"  14.. 
"  15.. 
"  28.. 
"  19.. 

"  20.. 

14.. 
"  18.. 
"  14.. 
"  11-. 


May  13.. 

"  27.. 

M  16.. 

"  21.. 

"  20.. 

Mayi6l. 

M  14.. 

"  19.. 

"  18- 

M  16.. 

"  28.. 

"  13.. 

"  14.. 


June  20. 
"  18. 
"  80 
"  20. 

July  8. 

June  82. 
18. 


June  20. 


June  22. 
"  16. 
"  22. 


June  19. 

"  19. 

"  17. 

"  25. 

u  21. 

*'  22. 


June  15. 

15. 
u  22. 
M  28. 

"  13. 
"  22. 

15. 
14  29. 
"  18. 

Aug.  7. 
June  28. 

"  27. 
11  21. 


June  28 

"  20. 
"  18 

22. 
"  88. 


June  18. 

"  28. 
14  16. 


June  17. 
"  26 
11  17. 


"  20. 

June2i. 
"  17 
"  80. 


i 


July  20. 

"  10. 

Aog.  1. 

July  29. 
Aug.  8. 

"  1. 

July  8. 


Aug.  10. 


July  15. 

10. 
"  .29. 


July  10. 

Aog.  1. 
July  89. 

-  29. 
"  15. 
"  16. 


July  29. 
Aog.  1. 
8. 

"  18. 

"  10. 
"  10. 
July  15. 

8. 

"  12. 

Aug.  29. 
Jnly  15. 

"  12. 
Aog.  10. 


Aug.  1. 
July  10. 

u  29. 
Aug.  10. 
July  12. 


July  15. 

"  15. 


July  12. 

"  29 
Aug.  8. 

**  8. 

July  29. 

tti'ii. 

"  8. 
Aug.  15. 

July  29. 
Aug.  15. 

"  10. 


i. 


it 


1-14 

1-25 

1-14 

1-7 

1-17 

1-10 
1-10 


1-14 


1-9 
1-15 
1-10 


1-10 

1-10 

1-8 

1-10 

1-13 

1-20 


1-16 
1-12 
1-8 
1-18 

1-12 

1-10 

1-13 

1-8 

1-12 


1-24 
1-12 
1-14 


1-5 

1-14 

1-8 

1-18 

1-16 

1-12 


1-12 
1-13 
1-14 


1-13 
1-20 
1-9 
1-10 

1-10 

l-i2 
1-14 
1-12 

1-12 
1-14 
1-21 
1-16 
1-16 


Digitized  by 


Google 


172 


MICHIGAN  EXPERIMENT  STATION. 


Ada  and  American  Everbearing  blackcaps,  thus  far,  have  exhibited  no 
especially  valuable  qualities.  The  latter  here  develops  no  everbearing 
tendencies. 

Conrath,  Cromwell,  Doolittle,  Souhegan  and  Tyler  are  all  early,  and  in 
most  respects  much  alike.  Doolittle  is  variable;  and,  in  favorable  seas- 
ons, occasionally  of  superior  size  and  flavor.  Souhegan  and  Tyler,  though 
doubtless  of  separate  origin,  are  practically  identical. 

Earhart  is  thus  far  the  only  blackcap  tested  here  that  can  be  said  to  be 
everbearing;  producing,  as  it  does,  a  fall  crop  upon  the  canes  of  the  cur- 
rent year's  growth;  which,  however,  are  not  unfrequently  caught  by  early 
frost  in  an  unripe  condition.    Desirable  only  for  the  home  plantation. 

Palmer,  so  far,  is  scarcely  excelled  as  a  profitable  second  early  blackcap. 

Gregg  and  Nemaha,  so  long  the  leading  market  blackcaps,  appear  to  be 
rapidly  giving  place  to  more  recent  varieties. 

Cuthbert  is  still  popular  for  market,  and  Golden  Queen  and  Reeder  can 
be  safely  recommended  for  the  home  plantation. 

Early  King,  first  planted  in  the  spring  of  1894,  has  so  far  proved  pro- 
ductive of  good  size  and  fair  quality.    A  promising  red  variety. 

Herstine,  though  needing  protection  in  winter,  is  well  worth  a  place  in 
the  home  plantation. 

Thwack,  red,  was  tested  here  more  than  a  dozen  years  since,  and  con- 
demned as  too  low  in  quality.  An  objection  which  is  also,  to  some  extent, 
true  of  Marlboro.  Quite  recently  the  former  is  being  commended  as  an 
attractive  market  berry. 

Notices  of  other  recently  tested  varieties  are  deferred  to  await  experi- 
ence under  more  favorable  conditions. 


BLACKBERRIES. — (Rubua  villosus). 

The  former  plantation  of  blackberries  has  been  uprooted  since  gather- 
ing the  cur  fen  t  year's  crop. 

Both  the  old  and  the  new  plantations  were  alternated  with  raspberries, 
as  a  safeguard  against  mixing  varieties  by  means  of  sprouts  or  suckers. 
The  two  have,  for  this  reason,  been  treated  alike  so  far  as  spraying  is  con- 
cerned; and  the  reader  is  therefore  referred  for  this  to  the  section  on 
raspberries. 

Anthracnose  has  been  the  only  troublesome  fungus  during  the  season; 
but  the  treatment  described  under  the  head  of  raspberries  has  apparently 
very  nearly  subdued  it. 

A  few  cases  of  red  rust  were  discovered,  and  the  plants  were  at  once  dug 
and  burned;  since  which  no  farther  cases  have  been  discovered. 

Of  insects,  the  leaf  miner,  Tischeria  rnalifoliella,  Clemens,  has  been 
increasingly  prevalent.  The  process  of  gathering  and  burning  the  affected 
foliage  has  again  been  resorted  to.  Later,  their  work  has  again  become 
apparent;  and  the  gathering  and  burning  process  has  been  repeated.  He- 
suits,  so  far,  indicate  that  a  more  effective  process  is  needful  for  their 
extermination.  With  the  above  exception,  insect  pests  have  not  proved 
troublesome  during  the  season.  Warm  weather  during  the  early  part  of 
the  season  shortened  the  fruiting  season  of  some  varieties,  limiting  both 
size  and  quantity  of  the  fruit,  though  timely  rain  somewhat  revived 
others,  continuing  their  season  and  increasing  their  yield  of  fruit. 
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BLACKBERRIES  (RubuM  villonu.) 


Name. 


Agawam   .... 

Ancient  Briton.. 

Austin  

ChUdsjfTree) 
Early  H  arrest.. 


Early  King  

Early  Mammoth. 

Eldorado  

Erie  

Frnitland  


Kittatinny.... 

Knox  , 

Lawton  

Lincoln  

Lovett  (Best). 


Maxwell  

Mioaewaeki  

Nevada    

Ohmer  

Oregon  (Ever bearing). 


Otis  

Piasa  

Beyner ._, 
Banford.. 
Snyder  


Taylor  

Thompson   

Triumph  (Western) 

Wallace  

Wilson  

Wilson,  Jr  


1888 
18*8 


1888 
1888 

1890 

1888 
1894 
18*8 
12)93 

1888 
1898 
1888 
1898 
1896 

1894 
1888 
1888 
1893 
1698 

1898 
1895 
1896 
1894 
1*88 

1888 
1888 
1888 
1884 
1888 
1868 


1 
1 


May 


Jane  1. 
May  20. 

"  16. 

"  IB. 

11  15. 

"  15. 

"  22. 

"  18. 

16. 
"  16. 
"  14. 


May  23. 

"  18. 

18. 
"  18. 
Jane  7. 


May  18. 


May  15. 
13 

"  15. 

"  18. 

"  16. 

"  14. 

"  18. 

14  18 


Jq 


July  18 
Jane  28. 

M  28. 
Jaly  1. 

•*  8. 
"  8. 
"  28. 

"  8. 
7. 
8. 
6 


Jaly  8. 
"  16. 
41  20. 
8. 

"  25. 


Jaly  9. 


Jaly  10. 

"  8. 

"  8. 

•'  8. 

"  7. 

"  6. 

"  2. 

"  2. 


i 


Aag. 


Aag.  21 

"  1. 

"  1. 

"  1. 

"  4. 

"  7. 

"  1. 

"  10. 

"  4. 

"  1. 

u  1. 


Aag.  5 

"  15' 
"  1. 
21. 


Aag.  6. 


Aag.  1. 
"  1 

8. 
18. 
6. 
1. 

M  15. 
"  15. 


i. 


-a  g 


1-5 
1-8 


1-10 
1-4 

1-0 
1-fi 
1-7 
1-5 
1-8 

1-6 
1-6 
1-6 
1-9 


1-12 

1-5 

1-5 

1-8 

1-12 


1-15 


1-0 
1-10 

Ml 
1-5 
1-8 
1-8 
1-4 
1-5 


n 
it 


S3 


NOTES  ON  VARIETIES. 

Agawam,  Knox,  and  Wallace  are  old  varieties,  which  may  be  safely  com- 
mended for  home  use,  if  not  even  for  market. 

Ancient  Briton  and  Triumph  ( Western)  are,  in  certain  localities,  com- 
mended for  market  Though  har^y,  they  are  quite  too  small,  unless  with 
good  soil,  high  culture  and  clotfe  pruning. 

Austin,  a  new  dewberry  from  Texas,  Lovett  (Best),  Otis,  and  Reyner, 
are  recently  planted  varieties  not  yet  fruited. 

Ohilds  (Tree),  though  planted  in  1888,  has  little  so  far  to  recommend  it. 

Early  Harvest,  though  early  and  good,  is  rather  small  and  lacks  hardi- 
ness. 

Early  King  and  Early  Mammoth  are  large,  vigorous  and  productive 
They  are  worthy  of  extensive  trial.  : 

Eldorado,  Fruitland,  Lincoln,  Maxwell,  Ohmer,  Piasa,  and  Sandford, 
though  several  of  them  appear  to  be  promising,  are  yet  on  probation. 

Erie,  Minnewaski,  Nevada  and  Thompson,  so  far  appear  to  be  variable; 
often  more  or  less  unproductive. 
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Snyder  and  Taylor  are  very  hardy,  of  fair  size,  productive  and  profitable, 
where  hardiness  is  specially  needful. 

Wilson,  and  Wilson,  Jr.,  are  practically  identical,  very  large,  of  low 
quality,  and  the  plants  tender,  requiring  winter  protection,  even  at  the 
lake  shore. 


SERVICE  BERRY  (Amelanchitr). 


This  fruit,  under  the  name  of  June  Berry,  or  Shad  Bush,  is  common  in 
the  forests  of  portions  of  Michigan,  as  a  large  shrub  or  small  tree,  fre- 
quently attaining  the  height  of  fifteen  or  even  twenty  feet.  The  fruit  is 
usually  sparsely  produced  and  variable  in  size,  but  generally  small  and  of 
indifferent  though  pleasant  quality. 

The  varieties  grown  here  are  understood  to  be  of  western  origin,  and  are 
of  dwarfish  habit,  usually  three  or  four  feet  in  height,  aud  producing 
abundant  crops  of  fruit,  in  appearance  much  like  the  whortleberry,  though 
by  no  means  its  equal  in  flavor. 

These  were  received,  the  first  as  Dwarf  June  Berry,  the  second  as  Suc- 
cess, and  the  third  as  Mammoth.  This  last  is  slightly  more  vigorous  than 
the  others,  and  in  occasional  seasons  perhaps  a  little  more  prolific;  but  the 
birds  seem  especially  fond  of  the  fruit,  and  are  quite  sure  to  appropriate 
it  unless  protected  by  netting. 


CURRANTS— ittte*. 


A  new  stand  of  currants  having  been  planted  last  year,  the  old  planta- 
tion was  uprooted,  after  securing  the  current  year's  crop. 

March  30.  Sprayed  currants  (in  connection  with  gooseberries),  with  a 
solution  of  one  pound  of  copper  sulphate  in  25  gallons  of  water. 

April  30.  Sprayed  currants  and  gooseberries,  to  prevent  mildew,  using 
one  pound  copper  sulphate  in  500  gallons  of  water. 

May  6.  The  currant  worm,  Nematus  ventricosus,  having  appeared, 
both  currants  and  gooseberries  were  sprayed  with  one  pound  of  Paris 
green  in  250  gallons  of  water. 

May  15.  To  subdue  the  currant  worm  and  mildew,  currants  and  goose- 
berries were  again  sprayed,  using  Bordeaux  mixture  of  standard  strength, 
with  the  addition  of  J  pound  of  Paris  green  to  50  gallons. 

June  1.  Currants  and  gooseberries  were  again  sprayed,  for  worms  and 
mildew,  using  three  ounces  of  copper  sulphate  and  three  ounces  of  Paris 
green  in  60  gallons  of  water. 

June  10.  Kepeated  the  spray  upon  currants  and  gooseberries,  for 
worms  and  mildew,  using  the  same  preparation. 

June  18.  Sprayed  gooseberries  for  mildew,  using  three  ounces  of  liver 
of  sulphur,  potassium  sulphide,  in  ten  gallons  of  water. 

July  10.  Gooseberries  were  sprayed  for  mildew,  with  one  pound  of 
copper  sulphate  in  250  gallons  of  water. 

August  4.  Sprayed  currants  and  gooseberries  for  mildew,  with  one 
pound  of  copper  sulphate  in  200  gallons  of  water. 
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More  or  less  mildew  has  appeared  upon  several  varieties  of  gooseberries 
of  European  parentage,  due,  probably  to  too  long  periods  between  spray- 
ings, which  were,  in  several  cases,  deferred  on  account  of  the  prevalence 
of  rain  or  high  winds. 

The  twig  borer,  JElgeria  iipuliformis,  has  apparently  been  less  preva- 
lent than  heretofore,  although  the  extent  of  its  depredations  may  become 
more  fully  manifest  during  next  spring's  pruning. 

Aside  from  those  mentioned,  no  other  insects  have  proved  troublesome. 

The  weights  of  single  berries  are  given  instead  of  size,  and  it  will  be 
observed  that,  in  all  cases,  the  denominator  of  the  fraction  expresses  the 
number  of  berries  in  an  ounce. 

Productiveness  and  quality  are  expressed  upon  the  scale  of  one  to  ten, 
ten  being  in  all  cases  the  maximum,  and  each  variety  is  compared  with 
others  of  the  same  species. 

CURRANTS.- (BUhm.) 


Name. 


Champion   

Cherry  

Oraadall.  

Engliah  

Fay  — 

Holland  (Long  Bunched) 

Lakewood  

Lee.  

London.  

Naples  

North  Star  

Red  Dutch  

Ruby  Cattle  .  

Ruby  (Moore)  

Saunders  

Select  (Moore)  

VereatllaJse  

Victoria  

Wales  (Prince)  

White  Dutch  

White  Gondoin  

White  Gtrape  

Wilder  


Species. 


Nigrum  

Rabrnm  

Anreum  

Nigrum. ..... 

Rabram   

Rubrum  

Rubrum  

Nigrum  

Rabrnm  

Nigrum  

Rabrum ...  

Rabrnm  ..  

Rabram  

Rubrum  

Nigrum. ...... 

Rubrum  

Rabram  

Rabram  

Nigrum  

Rabrum...  .. 

Rubrum  

Rabram  

Rabram  


1889 
1888 
1889 


1889 
1890 
1888 
1890 
1888 

1890 
1888 
1892 
1890 
1890 

1890 
1^8 
1888 
1890 

1888 
1890 
1888 
1890 


Apr.  24. 
"  81. 
"  27. 
"  28. 
"  21. 

27. 
"  28. 
"  25. 
"  27. 
"  28. 

"  21. 

S3. 

24. 
"  24. 
M  28. 

"  21. 

"  21. 

"  27. 

"  27. 


27. 
27. 
28. 


! 


June  20. 

"  15. 

"  24. 

"  15. 

"  20 

"  80. 

14  15. 

11  20 

"  15. 

u  20. 

"  15. 

"  15. 

"  15 

"  8. 

"  8. 

-  15 

M  15 

"  15. 
20 

"  15 

"  15 

"  15. 

"  8 


1-17 
1-28 
1-20 
1-18 
1-87 

1-44 
1-25 
1-21 
1-31 
1-87 

1-45 
1-48 
1-45 
1-14 
1-28 

1-85 
1-89 
1-41 
1-15 

1-44 
1-10 

1-84 
1-20 


Ji 
1 


5 
7 
1 
5 
7 

5 
7 
8 
4 
5 

7 
8 
6 
8 
8 

5 
7 
5 
8 

10 
10 
8 
7 


NOTES  ON  VARIETIES. 


Champion,  Lee,  Saunders  and  Wales  are  comparatively  recent  varieties 
of  the  European  black  currant,  and  the  (Black)  English  is  a  much  older 
one  of  that  species.  So  far,  none  of  these,  here,  have  equaled  the  Naples, 
in  either  vigor  or  productiveness;  neither  have  they  excelled  it  in  size  of 
fruit.1 

Cherry,  Fay,  Wilder  and  Lakewood  are  quite  similar  in  foliage  and  size 
of  fruit.    In  productiveness  they  range  about  in  the  order  named. 

Crandall,  a  variety  of  the  yellow  flowering  currant,  betrays,  in  the  diverse 
habit  and  productiveness  of  the  plants,  the  probability,  not  to  say  certainty, 
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that  it  may  have  been  the  product,  not  of  a  single  seedling,  but  rather  of  a 
batch  of  seedlings'.  It  has  been  dropped  from  the  collection  here  as 
unworthy. 

Holland  (Long-bunched),  proves  to  be  by  far  the  most  vigorous  variety 
so  far  tested  here.  The  bunches  are  long  but  the  berries  smalL  The  size 
and  productiveness  of  the  plant,  however,  fully  compensate  for  the  lack  of 
size  of  the  fruit. 

London  (Bed),  though  scarcely  up  in  quality,  is  very  vigorous  and  pro- 
ductive. 

North  Star  is  much  like  Holland  in  some  respects,  though  scarcely  as 
vigorous  or  productive  so  far. 

Red  Dutch  is,  even  yet,  scarcely  excelled  as  a  profitable  market  variety, 
with  only  the  objection  of  its  liability  to  the  attacks  of  the  twig  borer, 
which,  judging  from  experience  here,  so  far,  may,  perhaps,  be  subdued  by 
the  persistent  cutting  and  burning  of  the  affected  wood. 

Ruby  Castle,  Ruby  (Moore),  and  Select  (Moore),  appear  to  be  desirable, 
if  at  all,  rather  as  specialties  for  amateurs. 

Victoria,  apparently  owes  its  popularity  to  a  comparative  exemption 
from  the  attacks  of  the  twig  borer  and  to  the  persistence  of  its  foliage 
rather  than  to  any  superiority  otherwise. 

White  Dutch  and  White  Gondoin  are  much  alike,  and  may  fairly  be  said 
to  have  no  superiors,  especially  so  far  as  great  beauty  and  high  quality  are 
concerned. 

White  Grape,  though  scarcely  equal  to  the  foregoing  in  quality,  and 
notwithstanding  its  faulty  habit  of  growth,  is  slightly  larger  in  berry,  and, 
possibly,  somewhat  more  productive. 


GOOSEBERRY.— (Ribe*). 

Gooseberries  are  grown  in  rows  adjacent  to  currants,  and,  so  far  as  spray- 
ing is  concerned,  the  two  have  received  the  same  treatment,  for  which 
reference  is  made  to  the  section  on  currants. 

It  should  be  stated,  however,  as  was  remarked  under  the  head  of  cur- 
rants, that  considerable  mildew  appeared  upon  certain  varieties  of  goose- 
berries, notwithstanding  the  fungicide  with  which  they  were  treated.  This 
may  have  been  due  to  delays  in  the  application,  on  account  of  rains  and 
high  winds,  or  possibly  to  weather  specially  favorable  to  the  growth  of 
fungi.  . 

The  crumpling  of  the  terminal  foliage  of  certain  varieties,  believed  to  be 
due  to  the  presence  of  minute  aphides,  has  been  less  noticeable  than  in 
previous  years. 

The  only  other  insect  depredation  observed  has  been  that  of  the  currant 
worm  (Nematus  ventricosus),  also  mentioned  under  the  head  of  currants. 

Necessarily,  more  or  less  small,  weak  plants  were  used  in  making  the 
new  plantation  of  gooseberries  last  year,  and,  of  several  scarce  varieties, 
the  stand  is  even  yet  not  full.  Such  being  the  case,  at  least  a  year  or  two 
must  necessarily  elapse  before  such  plants  can  be  expected  to  yield  com- 
petent returns  for  purposes  of  comparison. 
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GO08EBBRBIES.-(J«*es.) 


Name. 


Apex  

Auburn    

Beodelon    , 

Champion ~   

Chaotanqoa  , 

Columbus..  , 

Downing  

ttolden  (Prohfie)  

Houghton    

Industry   : 

Keepsake  

Lancashire  (Lad)  

Orange  (Early)  

Pale  Bed    

Pearl  

B*d  Jacket  

Smith...    

Strubler  

Tree  

Triumph  


C 

!  ^ 

u 

® 

Is 

® 

o  

«  . 

Species. 

i 

1 

a 

a 

i  J 

i  o 

1 

8 

& 

u 

m 

Cynosbati.... 

1808 

Apr.  28.. 

July  6.. 

1-4 

10 

8 

Grossularia 

1890 

28.. 

"  80.. 

1-10 

8 

8 

Grossnlaris... 

1894 

»t 

80.. 

"  80.. 

1-4 

6 

8 

Grossnlaria 

1891 

t* 

27.. 

M  29.. 

1-10 

5 

5 

V/ J  AA\^9  IMS)  1/1  ■»  m  mm 

1892 

ti 

28.. 

"  29.. 

1-4 

7 

9 

Grossularia... 

1895 

M 

29.. 

.. 

Cynosbati  

Grossularia 

1888 

•  1 

27.. 

July  28.. 

1-8 

7 

6 

1891 

l» 

•0.. 

Hirtellam  

1888 

II 

87.. 

July  80.. 

i— 13 

5 

10 

Grossularia... 

1889 

II 

25. 

*  87.. 

1-2 

10 

7 

Grossularia... 

1891 

28.. 

"  10.. 

1-6 

1 

9 

iirossolaria .. 

U94 

II 

28.. 

"  10.. 

1-4 

2 

10 

Grossularia.. . 

1890 

II 

27.. 

"  20.. 

1-5 

2 

8 

Hirtelium. 

1890 

27.. 

"  80.. 

1-13 

7 

10 

Grossuiaria 

1890 

27.. 

*8.. 

1-7 

7 

10 

Grossularia  

1890 

II 

27.. 

41  80.. 

1-4 

1 

8 

Cynosbati.... 

18*8 

27.. 

28.. 

1-10 

6 

10 

Cynosbati.... 

1892 

11 

28.. 

"  27.. 

1-5 

1 

8 

Cynosbati.... 

1694 

II 

28.. 

"  6.. 

1-14 

ft 

GrotsoJaria... 

1890 

25. 

"  27.. 

1-4 

10 

7 

Apex,  having  been  transplanted  last  year,  has  not  yet  properly  developed 
its  vigor.  The  plant  is  much  like  the  European;  although  it  is  understood 
to  be  a  seedling  of  the  indigenous  Oregon  species. 

Auburn,  Bendelon,  Columbus,  Golden  (Prolific),  Keepsake,  Lancashire 
(Lad)  and  Orange  (Early)  are  all  either  European  varieties,  or  American 
seedlings  of  European  parentage,  not  yet  sufficiently  tested  at  this  station. 
If  exempt  from  mildew  in  this  climate,  it  will  doubtless  be  under  efficient 
treatment  with  fungicides. 

Champion,  Industry,  Pearl  and  Triumph  have,  for  a  year  or  two,  with 
free  use  of  fungicides,  proved  fairly  vigorous  and  productive.  They 
appear  to  be  worthy  of  trial;  but  only  by  those  who  will  give  them 
efficient  treatment. 

Chautauqua  and  Bed  Jacket  are  highly  commended  as  vigorous  and 
productive.  Both  are  comparatively  new  here.  The  latter  is  very 
vigorous;  but  their  productiveness  is  yet  to  be  developed  in  this  locality. 

Downing,  though  not  of  high  quality,  is  popular  as  a  market  variety. 
Smith  would  doubtless  stand  still  higher  for  such  purpose,  but  for  lack  of 
vigor, 

Houghton  and  Pale  Bed  are  practically  identical;  of  good  quality,  and 
very  hardy  and  productive,  but  too  small. 

Strubler  and  Tree  are  native  western  seedlings,  healthy  and  vigorous; 
productiveness  yet  to  be  determined;. fruit  small. 
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CHERRIES.— (PruntiB). 

Most  varieties  of  cherries  have  borne  rather  lightly  this  season.  This  is 
especially  true  of  those  received  as  North  German  or  Russian  varieties; 
while  the  Duke  and  Mazzard  or  sweet  varieties  are  yet  scarcely  old 
enough  to  be  expected  to  fruit  heavily. 

The  trees  were  yet  dormant,  on  April  14,  when  they,  in  common  with 
the  entire  plantation,  received  the  spray  of  strong  solution  of  copper 
sulphate. 

Cherries  have  been  exempt  from  the  attacks  of  fungi;  so  that  no  farther 
applications  of  fungicides  have  proved  needful. 

June  11.  The  slug,  Eriocampa  cerasi,  having  made  its  appearance; 
the  trees  were  treated  with  a  spray  consisting  of  a  tablespoonful  of 
buhach,  in  a  gallon  of  water,  which  proved*effective  for  the  time.  A  new 
colony  appearing,  another  spray  was  applied  on  the  15th  to  the  20th,  con- 
sisting of  a  strong  decoction  of  tobacco  stems  in  water,  which  proved 
thoroughly  effective. 

The  slug  proving  unusually  persistent,  the  tobacco  decoction  was  again 
applied  on  June  20;  and,  for  yet  another  visitation  on  August  21. 

Except  as  already  specified,  no  insect  attacks  have  been  observed.  The 
curculio  which  frequently  visits  the  fruit,  seems  to  have  confined  its 
depredations  to  the  plums  and  early  peaches. 

Estimates  of  productiveness  and  quality,  as  given  in  the  following 
table,  apply  strictly  to  the  crop  of  the  current  year. 
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CHERRIES  (PrumuM). 


Name. 


Abbeee  

Angouletne.. 
Badacconyi. 


Baltavari"; 

Beeearabian 

Brueeeler 

Carnation 


Cleveland  

Coe  (Trans.)  

Dwarf  Kocky  Mountain. 


Florence  

Franendorfer 
(talopln   _. 


Griottedu  Nord.. 

Hoke  

Hortenae   

Ida  

King  Amarelle  


Knijrht  Early . 

La  Maarie  

Lancaster  


Luce  (Got.)  

Lutovka  

Maauiflque  

Mahaleb_  

Mary  (Kirtland). 


Mastodon  (Black)  

May  Duke.  


Minnesota  (Ostheim). 
Modnyanaky.   


Montmorency  .... 

Montmorency,  Ordinaire.. 

Montrneil   

Napoleon.  

Northwest  


Ohio  (Beauty). 

Olivet  

Orel  26  

Orel  27..  

Ostheim  


Ostheimer  

Philippe  (Louis). 
Plymouth  Rook._ 


Purity.. 
Richmond,. 


I 

1 

So 

§5 

E« 

1 

Species. 

>med. 

% 
9 

J 

9 

J 

1 

m  O 

I 

3 

Morello  

1888 

ApriJ 

27. 

June 

15. 

1-8 

4 

6 

Morello  

1888 

27. 

27. 

1-7 

1 

8 

Avium  

1894 

27. 

Avium  

1802 
1894 

" 

28 

June 

8. 

1-8 

2 

5 

Morello 

1888 

27. 

M 

17 

1-6 

3 



6 

Morello.. 

1888 

28. 

July 

2 

1-4 

5 

8 

Duke  

1891 

27. 

June 

8. 

1-6 

7 

7 



1898 

u 

29. 

1888 

27. 

June 

6. 

1-7 

1 

9 

1888 

11 

24. 

5. 

7 

8 

Aviam  

1898 

II 

23. 

May 

80 

n 

8 

7 

1894 

May 

4. 

July 

2U 

Morello"""" 

1891 

April 

28 

2 

lb 

Avium. .mil." 

18*8 

24. 

ii 

8". 

1-8 

6 

5 

Avium 

tm 

20 

1 

7 

Avium  .  

1892 

28. 

6. 

1-5 

5 

5 

Morello. 

1892 

25. 

it 

6. 

1-7 

8 

6 

Dake 

1888 

24. 

*• 

1. 

1-7 

8 

9 

Morello  

1892 

27. 

8. 

1-6 

4 

8 

Avium 

1892 

24 

ii 

17 

1-14 

2 

A 

1888 
1891 

■ 
25 

H 

17 

15. 

1-5 
1-5 

4 
1 

6 

7 

Morello. 

1888 

24. 

«i 

18. 

1-5 

2 

4 

Avium  

1894 

Morello. 

1888 

Apri 

L27. 

July 

4. 

1-0 

2 



6 

Avium  . 

1898 

Duke  

1888 

April 

27. 

June 

8. 

1-7 

9 

Avinm   

1893 

2S. 

.... 

1891 

25. 

June 

4. 

1-7 

7 

5 

Avium  

1891 

25 

ii 

8. 

1-7 

4 

10 

Avium  

1893 

Duke 

1894 
1890 

Apri 

"28. 

June 

~4 

I-^j" 

"3" 

Morello. 

1892 

27. 

ill 

1  18 

8 

4 

1898 

Morello. 

1888 

April  28. 

ii 

25 

1-8 

8 

7 

Dnke  

1888 

20. 

July 

4. 

1-5 

8 

0 

Mshaieb 

1898 

80. 

21. 

2 

Avium  

1891 

25. 

June 

8. 

i-7 

9 

8 

Avium ........ 

1898 

»i 

27. 

Duke 

1888 

II 

24. 

May 

"jo" 

"i-8*" 

1" 

g 

Avium 

1801 

(( 

28. 

June 

5l 

1-5 

6 

Morello 

1892 

*• 

27. 

ii 

15. 

1-7 

4 

7 

1894 
1888 

II 

27. 

Morello 

It 

27. 

May 

2. 

1-2 

10 

— - 
4 

Morello 

1891 

27. 

•i 

10. 

1-8 

9 

5 

Duke 

1890 

10. 

ii 

2. 

1-4 

10 

A 

Avinm  

1892 

II 

22. 

ii 

18. 

1-8 

8 

4 

Morello.  

1898 

II 

20. 

ii 

28. 

1-7 

10 

6 

1891 

II 

25. 

ii 

2. 

1-8 

6 

6 

1890 

II 

27. 

8. 

1-5 

1 

4 

Morello  

1898 

II 

28. 

Morello...  . 

1898 

II 

20. 

Morello.. 

1891 

II 

27. 

May 

15. 

1-16 

8 

4 

Morello. 

1898 

II 

20. 

ii 

25. 

1-0 

7 

4 

Morello  

1888 
1808 

•  1 

24. 

ii 

6. 

1-7 

6 

8 

Avium.  

1808 

Morello...  . 

1802 

April  24. 

May 

8. 

1-7 

7 

4 
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CHERRIES  ( Prunru) .— Concluded. 


Name. 


Rookport  

Royal  Duke. 

Rapp  

Schmidt  

Sebrll  


ffUmW   

Spanieh  (Yellow). 
Spate  Amarelle.  .. 
Stratus  Weicheel.. 
Soda  


Tartarian  (Black).  

Ulatia  (Gal.  Adv.)-— . 
White  (Bigarrean).... 
Weir.....;.  


Windeor  

Wood  (Gov.)  

Wragg  

Yooneken  (Golden).. 


Specie*. 


Ariom. 
Duke... 


Ariom  


MoreUo.  

Ayinm  

Morello.  

MoreUo.  

Morello.  


Ariom  

Avium  

Ariom  

MoreUo... 


Ariom  

Ariom  

MoreUo.. 


i 


1891 
1891 
1894 
1894 
1896 

1888 
1891 
1888 
1888 
1898 

1888 
1898 
1896 


1891 
1891 
1892 
1896 


April  27. 

2s: 

"  27. 
"  ». 

14  27. 
"  27. 


April  27. 

"  21. 
"  24. 
M  86. 


May  6. 

18. 
rt  20. 
M  6. 
"  26. 


Jane  6. 

"  8. 
M  2. 
28. 


1-8 
1-4 


1-8 
1-4 
1-8 
1-9 
1-8 

1-8 


1-6 

1-6 
1-6 
1-8 


NOTES  ON  VARIETIES. 

A  few  notices  of  the  species,  origin,  etc.,  also  of  the  sources  whence 
received  are  appended. 

Abbess,  received  from  the  Kussian  importation  of  Prof.  J.  L.  Budd. 
sadly  lacks  vigor,  and  is,  so  far,  only  moderately  productive. 

Angouleme,  from  the  same  source,  is  unusually  vigorous,  but  so  far 
sadly  deficient  in  productiveness. 

Badacconyi,  Baltavati  and  Modnyansky  belong  to  the  sweet  or  Mazzard 
class  of  cherries,  and  are  very  vigorous,  with  promise  of  early  fruitf  ul- 
ness.  They  come  from  southeastern  Europe,  as  an  importation  through 
the  National  Division  of  Pomology. 

Baender,  Esperen,  Everbearing,  Galopin,  King  Amarelle,  Lithane! 
Weichsel,  Minnesota  (Ostheim),  Northwest,  Orel  26,  Orel  27,  Ostheim. 
Ostheimer,  Suda,  Weir  and  Wragg  come  from  unknown  sources,  through 
the  Michigan  Agricultural  College.  They  are  all,  or  nearly  all,  of  the 
Morello  type.  Several  of  them  promise  early  and  abundant  productive- 
ness, but,  so  far,  there  is  much  apparent  similarity  among  very  many  of  them. 

Bessarabian,  Brusseler  Braune,  Frauendorfer  Weichsel,  George  Glass, 
Griotte  du  Nord,  Lutovka,  Sklanka,  Spate  Amarelle  and  Strauss  Weich- 
sel are  from  the  Budd  importation.  All  are  vigorous,  fairly  productive, 
and  (with  the  single  exception  of  Sklanka),  quite  acid,  and  ripen  late 
They  are  especially  adapted  to  culinary  purposes. 

Carnation,  Late  Duke  and  Royal  Duke  are  old  varieties  of  the  Duke 
class.  They  are  apparently  too  persistently  unproductive  to  ever  become 
popular. 

Centennial,  La  Maurie,  Mastodon  (Black),  and  Ulatia  (California 
Advance),  are  understood  to  be  California  seedlings.  Little  is  yet  known 
of  them  at  the  east 
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Choisy  is  one  of  the  most  beautiful  and  excellent  of  cherries,  bat  only 
moderately  productive.   It  is  of  the  Duke  class. 

Cleveland,  Mary  (Kirtland),  Ohio  (Beauty),  Parity,  Bockport  and 
Wood  (Gov.),  are  Ohio  seedlings,  originated  by  the  late  Dr.  Kirtland,  of 
Cleveland.   Several  of  them  are  more  or  less  popular  as  market  varieties. 

Coe  (Transparent),  has  long  been  recognized  as  one  of  the  most  beauti- 
ful and  excellent  of  sweet  cherries. 

Dwarf  Rocky  Mountain  is  a  recent  introduction  from  the  "  wild  and 
woolly  west"  If  the  plants  on  trial  here  correctly  represent  the  variety, 
it  is  utterly  worthless  for  any  purpose. 

Dyehouse  is  a  very  early  and  productive  variety  of  the  Morello  class. 
The  tree  is  a  very  slender,  spreading  grower,  and  the  fruit  is  rather  small. 

Eaele  (Black),  Early  Purple,  Elton,  Florence,  Knight,  Early  Mezel. 
Napoleon,  Spanish  (Yellow)  and  Tartarian  (Black),  are  all  Mazzards,  of 
European  origin,  but  have  long  since  acquired  more  or  less  popularity  in 
this  country. 

Eugenie,  Hortense,  Magnifique,  May  Duke,  Montrueil  and  Olivet  are  of 
the  Duke  class,  imported  from  Europe.  Several  of  them  have  long  since 
become  highly  popular  in  this  country. 

German  (Kraus),  is  a  variety  of  the  Mazzard  class,  received  for  trial 
from  the  State  of  New  York. 

Ida  and  Lancaster  are  Dukes,  both  of  comparatively  recent  origin,  in 
the  State  of  Pennsylvania. 

Hoke,  Luce  (Gov.),  Plymouth  Bock,  Rupp  and  Sebril  were  received,  last 
spring,  from  various  sources.  They  require  yet  another  season's  growth 
to  indicate  even  the  species  to  which  thejr  belong. 

Mahaleb,  the  European  Bird  Cherry,  is  rarely  used  otherwise  than  for 
stocks. 

Montmorency  and  Montmorency  Ordinaire  are  of  the  Morello  type. 

Montmorency  Large,  as  received  here,  proved  incorrect.  The  ont 
named  above  as  Montmorency  may  prove  to  be  the  Large. 

Phillippe  (Louis)  is  an  excellent,  large  Morello,  and  the  tree  vigorous, 
but  persistently  unproductive. 

Richmond  is  too  well  known  as  a  leading  market  Morello  to  require 
further  description. 

Schmidt  and  White  (Bigarreau)  were  received  in  cion  from  the  National 
Division  of  Pomology,  in  1895.  They  are  vigorous  growers  of  the 
Mazzard  class. 

Windsor  is  a  recent  seedling  of  the  Mazzard  type,  originating  at 
Windsor,  Ont.  (opposite  Detroit),  Season  late.  It  is  attracting  much 
attention. 


PEACHES.— (Prunus). 

With  peaches,  as  with  other  portions  of  the  plantation,  the  needful 
pruning  was  done  during  intervals  of  mild  weather,  in  February  and 
March. 

In  common  with  the  entire  plantation,  they  were  treated  with  a  spray  of 
strong  copper  sulphate  (one  pound  in  25  gallons  of  water),  on  April  14  to 
17,  while  growth  was  yet  dormant 
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This  early  treatment,  bo  far  as  the  peach  was  concerned,  was  mainly 
intended  to  act  as  a  preventive  of  leaf  curl,  Taghrina  deformans.  Owing, 
doubtless,  to  the  peculiarity  of  the  season,  this  precautionary  treatment 
was  apparently  unnecessary,  since,  without  regard  to  spraying,  the  entire 
locality  has  been  partially  if  not  wholly  exempt  from  this  malady,  this 
season. 

In  the  absence  of  other  attacks  of  fungi,  no  other  applications  of 
fungicides  have  been  found  necessary. 

May  5,  commenced  examining  peach  trees  to  destroy  such  borers,  JEgeria 
exitiosa,  as  had  escaped  detection  during  the  examinations  of  last  Septem- 
ber.  Finished  such  examination  on  the  12th,  finding  an  occasional  larva. 

May  14,  commenced  jarring  trees  for  curculio.  Its  depredations  upon 
the  peach  were  very' slight;  and,  as  usual,  mainly  confined  to  the  early  and 
comparatively  smooth  skinned  varieties,  while,  even  upon  these,  so  few 
insects  were  caught  that  examinations  were  soon  abandoned,  so  far  as  the 
peach  was  concerned,  and,  thereafter,  the  jarrings  were  confined  to  the 
plum. 

Experience  here  quite  clearly  indicates  the  wisdom  of  planting  plums 
and  peaches  adjacent,  and  using  the  former  as  a  curculio  trap. 

The  Rose  Chafer,  Macrodactylus  subspinous  has  been  lees  troublesome 
than  heretofore,  only  a  very  few  having  been  discovered;  an  occasional 
one  only  upon  the  peach. 

Within  the  last  three  or  four  years  a  new  insect  enemy  has  appeared  in 
the  peach  orchards  of  this  vicinity,  attacking  the  trunks  and  larger 
branches  of  bearing  trees.  The  eggs  are  deposited  upon  the  bark  and, 
when  hatched,  the  larva  pierces  the  wood,  making  channels  through  and 
through  it,  which,  outwardly,  appear  as  if  occasioned  by  the  firing  of  a 
charge  of  small  shot,  with  very  serious  and  ultimately  fatal  effect  upon  the 
vigor  and  health  of  the  trees  attacked.  As  soon  as  discovered,  last  year,  a 
coating  of  soap,  lime  and  a  little  carbolic  acid  was  applied  to  the  trunks 
and  larger  branches  to  prevent,  as  far  as  possible,  the  depositing  of  the 
eggs.  The  above  mixture  was  again  applied  on  May  20, 1896.  A  con- 
siderable number  of  the  older  and  more  enfeebled  trees  have  already  been 
dug  and  burned. 

In  this  immediate  vicinity  the  entire  spring  passed  without  adequate 
rainfall,  and  although  there  were  a  few  slight  showers  during  the  early 
summer,  no  copious  rains  occurred  here  prior  to  the  middle  of  July.  The 
village  water  works  became  available  on  July  7,  prior  to  which  date  much 
expense  was  necessarily  incurred  in  hauling  water  from  Lake  Michigan, 


heavily  laden  with  fruit,  derive  full  benefit  from  access  to  the  village 
water  mains  some  adequate  arrangement  for  economical  distribution  is  yet 
needed. 

Most  varieties  of  fruits  sent  to  this  station  for  trial  come  without 
history,  description,  or  in  fact  any  clue  to  aid  in  determining  their 

?;enuineness.  Cases  indeed  occasionally  occur  in  which  two  trees,  received 
rom  the  same  source,  under  the  same  name,  prove  to  be  of  distinct 
varieties  with  no  apparent  means  of  determining  which  was  the  variety 
really  intended. 

In  such  cases  a  concise  description  of  the  variety  intended  should 


Productiveness  and  quality,  as  given  in  the  following  table,  have  refer- 
ence strictly  to  the  crop  of  the  current  year. 


for 
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PEACHES.— (FnmiM.) 


a 
n 


84 
•6 


47 
48 
48 


Name. 


Adrian .... 
Albarge..- 
Albright... 
Alexander. 


Alpha 


Amsden  ., 
Andrews.. 
Arctic .... 


Been  (Smock) . 

Bell  (Fav.)  

Beqnett  (free) .. 


Bishop  

Blood  Leaf . 
Bokhara.... 


Boyle  

Brandywine . 
Brett ........ 

Brigdon  

Briggs..  


Brown . 

Barks  

California. 


Cling............ .... .... 


Capital. 

Chain  

Champion  (Ohio) . 
Champion  (Mich.). 


Chili. 

Chili  2  

Chili  8  


Chinese  (Cling) . 
Chinese  11741.... 


Cleffey  (Allen)  . 
Clifton  (Cling) . 
Colombia., 


Conkling  

Cosmeettont'.. 


Connett  

Coolidge  (Mam.). 
Corner  ............ 

Crosby  

Crothen  i.. 


Dennis  . 

Diamond ... 
Drnid  Hill.. 

Dnmont  

Donlap  


1892 
1888 
1880 
1898 
1890 


1890 
1890 
1890 
1890 
1894 

1898 

1890 
1890 
1890 
1894 

1890 
1890 
1808 
1896 
1890 


1890 
1890 
1890 
1890 
1890 

1890 
1898 
189* 
1896 
1892 

1898 
1894 
1890 
1892 
1890 


1888 
1888 
1888 
1890 
1898 


189) 
1896 
1890 
1890 
1896 

1894 
1892 
1890 
1892 
1890 

1890 
1892 
1860 
1894 

18112 


Apr.  27.. 
15  27.. 
"  27.. 
44  7.. 
"  87.. 

44  27.. 
"  28.. 
"  27.. 

27.. 
"  26.. 

14  27.. 

•4  27.. 

u  27- 

44  26.. 

"  87.. 

27.. 
44  27.. 
25.. 

Ajpr.~»ZL 

"  27.. 

26.. 

28.. 
44  27.. 

27- 

14  27.. 
-  21.. 
14  27.. 


Apr.26. 


Apr.  27. 

"  26. 

M  26. 

44  27. 

*'  26. 

14  87. 

44  26. 


Apr.  27. 


Apr.  27. 
44  26. 


Apr.  27. 
K  25. 
44  27. 
44  27. 


25. 
27. 

27. 
JS7. 
27. 


i 


Sept.  15. 
Ang.  18. 
Sept.  11. 
Jnly  22. 
Sept.  21. 

Ang.  17 

12. 

Jnly  7. 
Sept.  10. 

44  4. 

44  18. 
Ang.  81. 

44  24. 
Sept.  11. 

Sept.  28. 
Aug.  4. 
Sept.  22. 

8ept.~28. 

Ang.  17. 
Sept.  14. 
Oct.  18. 
Ang.  80. 
44  16. 

Sept.  1. 
Ang.  10. 
81. 


Jnly  15. 


Sept.  15. 
Jnly  9 
Ang.  14. 

Sept.  4 
"  11. 
44  7. 

Apr.  24. 


Ang.  81. 


Sept.  17 
Aog.  24. 


ang.  16 
Bept.  4. 
Ang.  81. 
Sept.  15. 
4r  10. 

Ang.  24. 
Sept.  16. 
16. 

Ang.  25. 
4-  24. 


4 
8 

8 

f 

6 

8# 


5V4 


6 


5X 

5 

5 

4 

6 

a* 

6 
4 

iX 


4 
5 
4 

8 

10 

2 
9 

10 
8 
1 

7 
8 
7 

10 
2 

8 

7 
9 

"io" 

6 
6 
9 
6 
5 

8 
8 
4 


6-7 
6-7 

5-  6 
5 

5 

4T 

6- 7 
5 

5 
8 

7 
5 

4-6 

5 

4 

1-2 

8 

1 

'i-F 

7 
5 
2 

7-  8 
8 

6-7 

4 

5 


10 


8 

7 
7 

9 

10 
7 
2 


8-4 
10 
4 

5 

•6-7 
8 

6-7 


10 
7 


1-8 
4 


10 
5 
8 
2 
5 


7-8 
7 

5- 6 
7 

6- 7 


6 
8 

8-4 

7-8 
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Dwarf  Cuba  

Early  Barnard  

Burly  Crawford   

flarlj  Crawford  1   

Early  Crawford  8   

Early  Michigan  15  

Early  Michigan  16  

Early  SUtot.  

Ede  .  

Elberta  

Eldred  (Cling)  

Ellison  

Bngle(Ham.)  

Ford  New.   

Ford  EedL  

;^ord  1   

Ford  2  

Ford  8   

^Foster   

Fox  

Geary  (Hold  on)  

Gem  (Cling)  

Globe  

Gold  Drop  

Grant  (Gen.)  

'&reat  Western.  

Greensboro   

Gudgeon...  

Haas  

Hale  

Hale  01 
Hanoe  Gol< 
Hanoe  Bmook 
Heath  Cling.... 
Hughes  SI.... 

Hasted  101  

.Hasted  180  

Hasted  700  

Hyatt  

Hynes  (Bar.)... 

Hyslop.  

Ioe  Mountain.. 
Infant  Wonder 

Ingold...  , 

Iron  Mountain 

Jacques.  

Jacques  Late.. 
Japan  Dwarf.. 
Jersey  Yellow-. 
Jones   

June  Boss.  

Juno   

Kalamaaoo .  

KaUola  

Kraus  4  


| 

1802 


1888 
1888 

1894 
1882 
1888 
1800 
1800 

1890 
1889 
1892 
1894 
1894 

1894 
1804 
1894 

1888 
1890 

1890 
1890 
1888 
1890 
1890 

1892 
1896 
1890 
1890 


1890 
1890 
1890 
1892 

1895 
1896 
1895 

1888 
1890 

1892 
1894 
1892 
1892 
1895 


1890 
1894 
1895 
1892 

1890 
1894 
1890 
1892 
1896 


ipr.  27. 

K  27. 

44  27. 

14  27. 

44  27. 

44  25. 

44  25. 

44  27. 

44  25. 

44  27. 

44  27. 

44  27. 

44  25. 

44  27. 

44  27. 

44  27. 

44  27. 

44  28. 

44  27. 

44  27. 

44  27. 

4*  27. 

44  27. 

44  25. 

44  27. 

14  27. 


Apr.  27. 

15  27. 

44  25. 

44  25. 

44  27. 

44  27. 

44  27. 

44  25. 


Apr.  27. 
44  27. 
44  27. 

44  27. 
44  27. 
44  25. 


Apr.  27.. 


Apr.  27. 
27. 


Apr.  27. 

44  21. 

44  27. 

44  27. 

44  25. 


I 
ii 

II 

S  • 


1 


Sept.  19. 

44  12. 
44  19. 

44  11 

44  8. 

44  21. 

44  28. 

44  U. 

44  17. 
Sept.  24. 
Aug.  20. 

44  81. 


Aug.  10. 
Sept.  20. 


Aug.  10. 
Sept.  11. 

44  17. 

14  8. 
Aug.  18. 
Sept.^8. 

Aug.  2. 


Sept.  17. 
July  29. 

•4  80. 

44  27. 
Aug.  19. 
Sept.  27. 

,r  28. 


July  28. 

44  80. 

Sept.  22. 
Nov. 
Aug.  24 


Oct.  1 


Sept.  8. 
July  27. 


Sept.  10. 

Aug.  19 

Aug7iL 
Sept.  7. 


ii* 

|:4 


5 

8" 

4* 
4*4 

1 

4 

l\ 

6 

4 

6 
8 
5 
6 


If 


8* 

"wa- 
nt 

6 
4 

5* 

2* 
4* 

4* 


5 

3H 
4 

6 

4H 
4 

8* 


4 
8 

5* 


6*4 


4 

8* 


6 

4X 

1* 

4* 


1 


1 
9 

8 
10 
9 

6 

10 
10 
7 
8 


1-1 

5 

8 

7-6 
7 

9-11 
0-19 
5 
6 


9-10 
6 


4 

1 
1 

8 
7 

10 
7 
5 
7 
5 


6-7 
6-7 

6 

6 

5 
5 

6-7 
1-4 


5 
10 
10 

9 
8 
9 
4 


8-9 
4-5 

7-8 


1 

10 


9 

10 


5 


7-8 
1-4 
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111 
us 
in 

114 
115 

116 
117 
118 
110 
ISO 

in 

128 
12S 
114 
IS 

m 

117 
128 

m 

no 

in 
us 
m 

1M 

is 
m 

U7 

i*s 

118 

140 

Ml 
141 
141 
144 
US 

148 
147 
148 
140 
UO 

in 

191 
111 


157 
188 

in 

110 

181 
102 
188 
184 
188 


Nuns. 


Kreoa  10   

La  Fleor  

Lancaster  

Late  Barnard  

Lata  White  

Lemon  Cling  

Lemon  Free  

Lewie   

Look  Cling  

Longhnrst  _  ... 

Lorenta  

LotcII  

Lorett  White.... 

lf«gri»U  

Mammoth  Heath 

Marahall  

MeCollistar  

MeKeritt...  

Milhiaer  

Minerva..  

Minnie  (Texas).. 
Minnie  (College) 
Moore..  ......... 

Morris  Co.  

Morris  White  

Mountain  Rose .. 

Mnir   

Marat...  

Mystery  

N.  Am.  Apt.  

ieett 
leed 

NeU  (Marshall).. 
Rewington  (free). 
New  Proline  

Normand ......... 

Oldmixon  (cling) 
Oldmixon  (tree).. 

Oriole  

Oscar  

OBtnu 
Pallas 

Palmerston  

Pansy  

Pearl  

Peninsular  Yellow 

Pickett .__  

Pratt.  

Prince  (Rareripe) 
Princess  

Princess  (Wales) .. 

Prise  

Prise  1  

Bed  Cheek  (MeL). 
Red  Seedling  .... 


1806 
1805 
1894 
1808 
1880 

1888 
1894 
1800 
1802 
1804 

1806 
1802 
1802 
1890 
1802 

1800 
1*92 
1802 
1802 
1896 

1890 
1802 
1800 
1800 
1888 

1888 
1800 
1880 
1X88 
1802 

1*80 
1800 
1802 
1803 
1804 

1802 
1888 
1808 
1804 
1804 

1802 
1804 
1890 
1800 
1880 

1804 
1800 
1800 
1890 
1894 

1880 
1892 
1890 
1808 
1898 


Apr.  28. 

Apr.'w: 
K  27. 

44  27. 

27. 
M  27. 
41  27. 
44  27. 

44  27. 

"  24. 

44  27. 

14  27. 

11  28. 

11  27. 

41  24. 

44  27. 

44  27. 


Apr.  27. 
*  28. 
"  27. 
«•  27. 
44  27. 

44  25. 

27. 
41  27. 
44  27. 
44  27. 

11  27. 
44  27. 
44  22. 

27. 

27. 

44  27. 

44  27. 

44  27. 

44  27. 


Apr.  25. 

44  27. 

•4  27. 

44  25. 

44  27. 

"  27. 

14  27. 

44  27. 

44  25. 

44  27. 

44  27. 

44  25. 

44  27. 

44  27. 

44  25. 


Sept.  24. 

8ept.*4l! 
44  14. 

Ang.  24. 
Sept.  26. 
Ang.  4 
Ang.  24. 
Sept.  21 


Sept.  9.. 
"  10 
44  18. 
44  18 

44  18. 
41  18. 


Ang.  18 . 
Sept.  28. 
Ang.  27 . 
Sept.  21. 
Ang.  n. 

44  10. 
Sept.  4.. 

4r  15. 
Ang.  10 . 
Sept.  7.. 

44  11. 
Ang.  19. 
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NOTES  ON  VABIETIES. 
Peaches  Ripening  in  July— All  Semi-clings. 

Waterloo  was  the  earliest  to  ripen;  and,  so  far,  one  of  the  most  produc- 
tive. Champion,  a  seedling  from  Allegan,  Michigan,  is  a  serrate-leaved 
variety  which,  for  several  years,  was  considered  worthless,  on  account  of 
the  mildewing  of  the  foliage  and  young  wood,  usually  so  injurious  to  varie- 
ties of  this  type  which,  however,  yields  readily  to  the  copper-sulphate 
treatment,  applied  to  the  dormant  plant.  Under  this  treatment,  the 
variety  proves  fairly  productive  and  vigorous,  and  less  clingy  than  most 
others  ripening  at  this  season. 

River  Bank,  received  from  Missouri,  and  Canada,  from  Ontario,  follow 
the  foregoing  very  closely. 

Alexander  and  Amsden,  although  of  distinct  parentage,  may,  for  all 
practical  purposes,  be  considered  identical.  Although  scarcely  equal  in 
quality  to  Waterloo,  they  are  almost  the  sole  representatives  of  this  type 
of  peaches  in  western  Michigan. 

Rivers,  an  English  seedling,  easily  takes  rank  as  the  best,  most  beautiful 
and  profitable  of  the  early  semi-clings. 

Hyatt,  Hale  X  (a  seedling  by  C.  Engle,  of  Paw  Paw,  Michigan), 
Japanese  Dwarf,  Haas,  Hale  and  Hynes,  have  all  ripened  this  year,  in  the 
order  given,  within  the  month  of  July. 

Varieties  Ripening  in  August 

Of  the  varieties  which  fruited  at  the  station  this  season,  sixty-eight 
ripened  during  the  month  of  August.  Of  these  the  following  thirteen 
ranked  from  nine  to  ten  in  productiveness,  viz:  Amelia,  Bequett  free,  Early 
Barnard,  Early  Crawford  1  and  3  (of  C.  Engle),  Early  Michigan  (16), 
June  Rose,  Kalamazoo,  Minnie  (of  Texas),  Mountain  Rose,  Mair,  Mystery 
and  Stump  (World);  while,  of  the  same,  barely  four,  viz:  Champion  (of 
Ohio),  Early  Michigan,  Engle  (Mam.),  and  Morris  White,  grade  as  high 
as  nine  to  ten  in  quality. 

September  Varieties. 

Of  the  remaining  varieties  fruiting  this  year,  ninety-two  ripened  during 
September,  of  which  the  following  twenty-six  are  graded  at  nine  to  ten  for 
productiveness,  viz.:  Allen,  Bonanza,  felood  Leaf,  Chili,  Chili  2  (of 
Engle),  Columbia,  Crothers,  Geary,  Gold  Drop,  Hance  Smock,  Kallola, 
Lovett  White,  Magdala,  Marshall,  McCollister,  Morris  Co.,  Muir,  N.  Am. 
Apt,  Nectarine,  Oldmixon  free,  Pearl,  Princess  (Wales),  Smock  X,  Walker 
Van,  and  Williamson,  of  which  only  a  single  variety,  the  Oldmixon  free, 
ranks  as  high  as  nine  to  ten  in  quality. 

October  Varieties. 

Iron  Mountain,  Normand  and  Stark  Heath  matured  during  the  early 
days  of  October.  Brett  was  assumed  to  be  mature  on  or  about  the  middle 
of  the  month,  while  the  first  crop  of  Ice  Mountain  was  vet  immature  when 
the  first  freezing  weather  occurred  during  the  latter  half  of  the  month. 
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The  fact  will  doubtless  be  recollected  that,  during  the  spring  of  last 
year,  a  severe  frost  occurred,  after  the  growth  of  the  young  canes  was  well 
advanced,  which  nearly  or  yiite  ruined  the  incipient  canes.  The  injured 
canes  were  allowed  to  remain;  and  many  of  the  buds  upon  them  subse- 
quently developed  new  canes.  These,  together  with  the  additional  canes 
subsequently  produced  from  the  old  wood,  soon  multiplied  the  number  of 
young  canes  beyond  the  ability  of  the  plants  to  produce  strong  fruiting 
wood  for  the  following  year,  rendering  it  highly  probable  that  the  better 

Practice  would  have  been  to  entirely  remove  the  injured  growths,  and 
epend  wholly  upon  new  growths  from  dormant  buds.  Many  of  the 
weaker  canes  were  cut  away  when  the  error  became  obvious,  although  too 
late  to  insure  the  best  results. 

The  crop  of  this  year  has  apparently  been  considerably  diminished  from 
this  cause. 

The  spray  of  copper  sulphate  (one  pound  in  twenty-five  gallons  of 
water),  with  which  all  dormant  plants  were  treated,  was  applied  to  grapes 
3n  April  15th. 

On  June  12th,  grapes  were  sprayed,  to  prevent  anthracnose,  with  a 
solution  of  one  pound  of  copper-sulphate  in  SWO  gallons  of  water. 

On  July  11th  to  21st,  finding  indications  of  mildew,  grapes  were  again 
created  with  a  solution  of  one  pound  of  copper -sulphate  in  250  gallons  of 
water. 

Mildew  proving  unusually  persistent,  the  latter  solution  was  again 
applied  on  August  4th  and  5th,  and  again  on  the  13th. 

fro  attacks  of  either  fungi  or  insects  have  proved  troublesome,  beyond 
those  already  specified. 

In  the  column  headed  Parentage,  in  the  following  table,  the  species  of 
the  mother  or  seed  parent  is  first  given,  and  followed  by  the  blown  or 
supposed  cross.  In  the  determination  of  such  parentage,  the  writer  has 
been  very  kindly  aided  by  Prof.  T.  V.  Munson,  of  Texas,  who  is  generally 
recognized  as  the  leading  expert  in  this  country,  so  far  as  the  botany  of 
the  grape  is  concerned. 

□In  the  great  majority  of  cases,  the  actual  parentage  can  only  be  inferred 
from  the  characteristics  of  the  resultant  plant,  or  the  tendencies  mani- 
fested in  seedlings  therefrom;  it  will  therefore  be  understood  that,  in  many 
cases,  conclusions  are  drawn  from  such  premises. 
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May  20. 

"  25. 

**  26. 
Jane  8. 
May  20. 

"  25. 
Jnne  1. 


m  Septu- 
la Sept.. 
eSept... 

An*.  27. 


bOct... 
mSept. 
e  Aug.. 
b  dept. 
mSept. 

mHept. 
m  Sept- 
ra Sept. 
mSept.. 

b  Oet... 

e  Sept.. 
b  Sept.. 
eSept... 
Ang.  22. 
Ang.  26. 

eSept... 
egept... 
eSept... 

Ang~~sT 

in  Sept.. 
Sept.  20. 
eSept... 
m  Sept- 
al Sept.. 

m  Sept.. 
mSept.. 
bBept-. 
•  Sept,.. 
eSept... 

r8eptll. 
Ang.  20. 
Ang.  20. 


m  Sept.. 
eSept... 
mHept.. 
mSept.. 
eSept... 

Ang.  24 
eSpt... 
mOet... 

b»  Sept.. 

Sept.  15. 
bSept... 
mHept.. 
eSept... 
eSept... 
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la 
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FO 
ea 
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r: 

y« 

r: 

ro  a 
la 

F« 
rj  • 
ry  a 

• 

oy 
F« 
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la 

01 

ys 


F« 
ea 
Foa 

FO 
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F« 

FO 
FO 
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6-7 
8-4 

6- 7 
7 

7-  8 


5-6 
8 


0 

8-0 

0 
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1- 6 
6-7 
0-f 

2- 8 
0 

0-7 
7 
0 
I 
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1-6 
7-6 
0 


8 

44 
10 


Digitized  by 


Google 


HORTIOULTUB  AXi  DEPARTMENT. 
GBAPB8.— Concluded. 


191 


35 


1U 
112 
118 
114 
11S 

lie 

117 
US 
119 
120 

121 
122 
128 
124 
120 

128 
127 
128 
128 
180 

181 
182 
188 
184 
128 


187 
188 
188 

110 
141 
142 
148 


Name. 


Poipleaa. 
Benta. 


Boekwood  

Rogers  5  

Rogers  8  

Rogere  24  

Rogers  80  

Bommall  

Salem —  

Secretary.  

Telegraph  

Themis  ..... 

Triumph  

Ulater  

Vergennea  

Veeta   . 

Victoria  (white) 
Victoria  (black) 

Warder  

Washington  

Welle  

White  Ann  Arbor 
White  Beauty... 

White  Imperial. 

Wilder  

Willie   

Winohell  

WittJ.  

Woodruff  

Worden  

Wyoming  


Parentage. 


Lab.  x  Vin  

Lab  

Lab.  x  Vin  

Lab.  x  Vin.  

Lab.  

Lab.  x  Vin.  

Lab.  x  Vin  

Lab.  x  Vin  

Lab.  x  Vin  

(Lab.  x  Bip.)  x  Vin... 

Lab.  x  Vin  

gab.  x  Bip.)  x  Vin... 

Lab!  x" Vin."  III"!"  " 
Lab.  x  Vin  _ 

Lab.  x  Vin  

Lab   

Lab.  x  Vin  

Lab................... 

Lab  

Lab.  

Lab.  x  Vin  

Lab   

Lab  

Lab.  x  Vin.?  

Lab.  x  Vin.?  

Lab.  x  Vin  

Eat.  x?_   

Lab.  x  Vin  

Lab.  x  Vin  

Lab.  x  Vin  

Lab  

Lab  


1892 
18*9 
1892 
1892 
1892 

1889 
1889 
1889 
1889 
1889 

1888 
1892 
1892 
1892 
1892 

1888 
1889 
1891 
1892 
1891 

1892 
1888 
1892 
1889 
1892 

1808 
1888 
1892 
1889 


1889 


1898 


May  29. 

"  26. 
"  29. 
"  29. 
"  27. 

June  1. 
May  29. 

29. 
M  27. 
"  26. 

M  27. 
**  26. 
"  26. 
June  1. 
6. 

May  26. 

"  26. 


May 


June  8. 
May  28. 

Jone'il 

May  29. 

•*  26. 

"  29. 

"  29. 

June  1. 
May  26. 

••  27. 
"  26. 
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The  Rogers'  hybrids,  of  which  no  less  than  sixteen  are  here  tabulated, 
although  the  berries  are  generally  of  fine  size  and  fair  quality,  and  the 
plants  vigorous,  under  ordinary  treatment,  frequently  produce  so  large  a 
percentage  of  imperfect  clusters,  and  are  withal  so  liable  to  mildew  that 
they  scarcely  take  rank  as  commercial  varieties,  while  they  hold  but  a 
questionable  position  in  the  amateur  or  home  list 

Elaine,  Guinevra,  Honey,  Michigan,  Olita,  Pulpless,  Themis  and  Vesta 
are  seedlings  by  C.  Engle,  of  Michigan,  from  one  or  another  of  the  fore- 
going, which  are  in  process  of  being  tested  here,  some  of  which  appear 
very  promising,  though  requiring  farther  trial  to  justify  a  confident  con- 
clusion respecting  them. 

Beagle,  feell,  Blanco,  Brilliant,  Early  Market  and  Presley  are  seedlings, 
by  T.  V.  Munson,  of  Texas,  several  of  which  prove  successful  farther 
south,  but  are  evidently  beyond  their  lattitude  here. 

Berckmans,  Centennial,  Duchess,  Golden  Drop,  Golden  Gem,  Moyer, 
Poughkeepeie,  Prentiss,  and  perhaps  a  few  others,  though  often  good  and 
several  of  them  of  excellent  quality,  either  from  feebleness  of  plant  or 
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special  liability  to  disease  are  scarcely  desirable,  unless,  possibly  to  the 
curious  and  painstaking  amateur;  although  the  thorough  and  persistent 
use  of  fungicides  may  be  expected,  in  most  cases,  to  insure  satisfactory 
returns  of  fruit  of  superior  quality. 

Brighton,  Delaware,  Downing,  Empire  State,  lona,  Jefferson,  Mills, 
Washington  (Lady)  and  Winchell  are  all  of  high  and  several  of  them  are 
of  superior  quality,  and,  although  they  possess  more  or  less  of  Vinifers 
blood,  and  may  therefore  be  the  more  liable  to  mildew,  such  tendency 
is  comparatively  slight  and  easily  controlled;  while,  generally,  they 
are  sufficiently  vigorous  and  abundantly  productive  under  judiciout 
management 

Catawba,  Triumph  and  (in  many  localities),  Ieabella,  although  of  fine 
quality  when  well  ripened,  can  scarcely  be  relied  on  to  thoroughly  mature 
in  this  latitude,  except  in  favorable  seasons  or  in  specially  favorable 
locations. 

Berlin  and  Hosford  originated  at  Ionia,  Michigan.  They  are  not  yei 
sufficiently  tested  here. 

Chidester  3  and  Ohidester  4  are  promising  seedlings  originated  by  • 
gentleman  of  that  name  near  Battle  Greek,  Michigan. 

Hall  is  a  recent  seedling  of  southern  Michigan,  which  gives  promise  of 
value,  as  an  early  market  grape. 

Mason  (the  name  of  the  lady  originator),  is  an  Ottawa  county  seedling 
which  fruited  here  for  the  first  time  this  season.  The  fruit  is  of  superior 
quality. 

Owosso  originated  many  years  since,  in  the  town  of  that  name.  It  is  a 
seedling  of  Catawba,  which  it  resembles,  in  color  and  general  appearance, 
though  ripening  earlier. 

White  Ann  Arbor  and  Woodruff  originated  at  Ann  Arbor,  Michigan. 
They  give  little  promise  of  value  for  this  locality. 

Diamond,  Early  Victor,  Eumelan,  Josselyn  7,  Lady,  Progress  (identical 
with  Norfolk),  Kockwood,  Ulster  and  Witt  are  hardy  and  productive 
varieties  of  fair  to  good  quality,  suitable  for  the  home  plantation. 

Vergennes,  Worden  and  Northern  Light  (the  last  a  recent  Ontario 
seedling),  while  suitable  for  home  planting  are,  at  the  same  time,  desirable 
for  the  market. 

Jewell,  Leavenworth,  Osage,  Ozark,  White  Beauty  and  White  IihperiaL 
were  received  from  Dr.  Stayman,  of  Kansas,  and  have  now  fruited;  some 
of  them,  the  last  especially,  give  indications  of  value,  though  farther  trial 
is  needful  to  properly  determine  their  status. 

Plants  under  the  name  Victoria  have  been  received  from  several  sources. 
Among  these,  one  proves  to  be  a  black  grape  and  an  other  white;  and 
since  both  purport  to  have  originated  with  the  late  Mr.  Miner,  it  becomes 
a  question  which  is  entitled  to  the  name. 

Among  those  not  mentioned  in  these  notes  are  many  desirable  and 
popular  varieties  which,  if  of  real  value,  are  generally  too  well  known  to 
require  special  mention. 
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Whether  caused  by  the  copper  sulphate  spray  applied  in  April  to  plums 
in  common  with  all  other  fruits,  or  from  other  cause,  the  plum  trees  have 
been  notably  exempt  from  the  attacks  of  fungus,  except  that  there  was  s 
very  considerable  loss  of  fruit  from  rot  (Monilia  fructigena)  during  the 
month  of  September,  this  being  its  first  appearance  upon  the  plum  upon 
the  station  grounds,  although  it  had  been  slightly  noticeable,  a  year  earlier, 
upon  some  of  the  earlier  peaches. 

The  crescent  of  the  curculio  was  observed,  and  the  jarring  process  com* 
menced  as  early  as  May  14,  finding  a  good  many  insects.  The  jarring  was 
continued,  except  during  high  winds,  till  June  12,  when  the  insect  had 
disappeared. 

The  first  rose  chafer  {Macrodactylus  subspinbsus)  was  discovered  on  May 
27,  and  a  few  as  late  as  June  5,  after  which  date  no  more  were  seen.  A  fev 
were  caught  upon  roses,  though  they  have  been  conspicuous  this  year  by 
their  absence. 

This  year's  crop  of  plums  was  comparatively  light,  due  doubtless  to  tht 
excessive  crop  of  last  season. 


PLUMB. 


Nun. 


Abundance  

AflnProw...., 

Archduke  

Arctio  .. 

Baker  Prone.... 

Barey ........... 

Black  Diamond 
Black  Prone ... 

Botan  _ 

Bradahaw  

Borbank.  

Borbank  2  

Borbank  7  

Chabot  

Coe —   

Cook  

Sfsotoiiir™ 

Bogle  

Bnclebert..!  

Field  _ 

Forest  Garden.., 

Forest  Rose  

French  Damson 
Garfield  

Glass  

G.  No.  4  

Grand  Duke  

Gneli   

Hungarian ...... 


Species. 


Hattan  

Domestica  

Domestics  

Domestica  

Domestica  

Domestica  

Domestica  

Domestica  

Hattan  , 

Domestica  

Hattan  

Hattan  

Hattan  

Hattan  

Domestica  

Hortolana  ?..., 

Domestica  

Americana  

Domestica  

Domestica  

Domestica  i 

Americana  

Hortolana  

Domestica  

Hortolana  

Domestica  

Domestica  

Domestica  

Domestica  

Domestica  
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1802 
1888 
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1800 
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1800 
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1808 
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1800 
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1808 
1880 

1800 
1808 
1800 
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K  25. 

41  25. 

"  27. 

•*  27. 

u  22. 

"  25. 

"  27. 

"  21. 

"  24. 

"  24. 

"  22. 

"  21. 

"  27. 

"  27. 

25. 

"  25. 

•'  29. 

"  26. 
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-  28. 

28. 
"  20. 
May  l. 

Apr.  25. 
K  27. 
*'  22. 
"  25. 


1 


Aug.  14. 

^  25. 
Joly  27. 


m  Sept.. 
Aug.  10. 

•'  1. 
Joly  20. 


Joly  20. 

*•  25. 
Aug.  27. 

"  15. 
m  Sept.. 

Joly  20. 


An*.  20. 
Joly  25. 
Aog.  18. 


Aog.  8. 

^  20. 
Sept.  0. 
Aog.  8. 
Joly  81. 
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PLUMS.-  Concluded. 


Num. 


Species. 


1 


'at 


i 

it 


L 


Jewell  

Kingston  

Lincoln  .  

Lombard  

Long  Fruited  

Lyon .............. 

Manooketa  « 

Maruuia  

Marnnka  ...... 

Mara  

Middlebnrg  

Miner  

Moldavia  

Monareh  

Moreman 

Mnrdy  

Naples  ?  , 

Newman  . 

Niagara?  

Nicholas  (White) 

Ogon  

Orel  20.  

Pissard  

Pottawattamie  

Prairie  Flower  

Bed  June  

Red  Negate  

Robinson  

Saratoga  

Satsnma  

8ergent  (Robe) — 
Shipper  (Pride)  . 

Bhiro  Smomo  

Shropshire  

Simon  

Spanish  King  .... 

Spsnlding  

Van  Boron  

Victoria  

Wales  (Prinoe)  

Wangenheim  

Wearer  

Wiokson   

Wolf  

Wyant  

Yellow  Anbert____ 

Yellow  Egg.  

Yossbe.. 

Yosemite  Yellow 


Americana .... 
Domes  tica ... 
Domeetioa .... 
Domestioa .... 
Hattan  

Domeetioa .... 
Americana .... 

Oeraolfera  

Domeetioa ... 
Hattan  

Domestioa ... 
Hortnlana  ... 
Domestioa ... 
Domeetioa ... 
Hortnlana  ... 

Domes  tica ... 
Domestics ... 
Angnstifolia . 
Domestioa ... 
Domestioa  .. 

Hattan  

Domestioa ... 
Myrobalan ... 
Hortnlana  ?.. 
Hortnlana.... 

Hattan  

Hattan  

Angnstifolia . 
Domestioa ... 
Hattan  

Domestioa  

Domestioa  

Hattan  

Domestics  

Bimoni  

Domestioa  

Domeetioa  

Americana ... 

Domestioa  

Domestioa  

Domestioa  

Americana ... 

Hattan  

Americana ... 
Americana ... 

Domestioa.... 

Domestioa  

Hattan  

Americana ... 


1890 
1890 
1890 
1890 
1890 

1890 
1888 
1890 
1888 
1890 


1890 
1890 
1888 

im 

1890 


1892 
1889 
1*90 
1890 
1890 

1890 
1868 
1889 
1894 
1890 

1894 
1890 
1890 
1890 
1890 

1898 
1890 
1890 
1890 
1888 

1890 
1890 
1890 
1890 
1892 

1890 
1890 
1895 
1888 
1890 

1P88 
1898 
1890 
1892 


Apr.  29.. 
*  24.. 
11  27.. 
"  27.. 
"  24.. 

27.. 
M  29.. 
"  27.. 
"  27.. 
"  24.. 

"  24.. 

"  29.. 

"  27.. 

"  24.. 

"  80.. 

29.. 

"  27.. 
May  4.. 
Apr.  27.. 

K  27.. 

"  25.. 

"  28.. 

"  27.. 

"  29.. 

"  28.. 

M  80.. 

"  27  . 

"  29.. 

"  27., 

"  25.. 

Apr.  27.. 
M  27. 
"  22. 

27. 

21. 

"  25. 

"  27. 

"  29. 

M  27.. 

"  29. 


July  80. 
Aug.  15. 


Log.  I. 
uly  18. 


81 

Ang.  28. 

July  27. 
"  25 
"  28 

Sept.  4. 
1. 

July  80. 
Sept.  15 
July  28. 
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r 
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r 

wr 
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w 

P 
r 


Ang.  8. 


Aog.  8. 

"  14. 

July  18. 
"  80. 


Sept.  1 


Jnly  29. 
Ang.  1. 

"  24l 


Ang.  10 
Jnly  8.. 
Ang.  85. 
Jv&tL. 

Ang.  4. 


g.6.. 


27. 
29. 
29. 

27. 
87. 
24. 
28. 


Ang.  4. 

24. 
"  8. 

20. 
"  24. 

"  81.. 


Jnly  1... 
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2K 


6 

10 


»-4 
6 


1 

Hik 

2 
1 
1 
2 
1 

1 
1 
2 

IX 
1 


1 

1)4 

IX 
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IK 


IK 
1 


1V4 


10 
S 

9 
5 
S 
2 
4 

4 
6 

2 
2 
4 


5 
4 

7-  8 
0-10 
fr-8 
7 

5 

8 

a-4 

8- 7 
7 

6 


8 

2-8 


9 

7 

10 
19 

1 
1 
9 
9 


5 
6 

7-8 


4 
10 


6-7 


2 
6 
8 

7 
10 

9 
1 
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2-8 


fr-8 
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NOTES  ON  VARIETIES. 
Domestica  Varieties. 

Agen  Prune,  bo  far,  proves  to  be  a  slow  grower  and  a  tardy  bearer.  It 
showed  its  first  fruit  here  this  year. 

Archduke  also  showed  its  first  fruit  at  the  station  this  year.  It  is  vigor- 
ous and  promises  well  as  a  market  variety. 

Bavay,  commonly,  but  improperly,  catalogued  as  Heine  Claude,  is  popular 
as  a  late  amateur  as  well  as  market  plum.  The  full  original  name,  Beine 
Claude  de  Bava^,  is  an  unfortunate  one,  not  only  on  account  of  its  length, 
but  also  from  its  liability  to  become  confounded  with  the  old  Green  Gage 
or  Beine  Claude,  an  even  finer  fruit,  but  now  little  grown  on  account  of 
the  unsatisfactory  character  of  the  tree. 

Black  Diamond,  Grand  Duke  and  Kingston  are  quite  late,  very  large, 
productive  and  showy  market  plums.  The  last  two,  especially,  promise  to 
take  high  rank  as  commercial  varieties. 

Bradshaw  still  holds  a  prominent  position  as  a  market  variety. 

Lombard,  so  long  a  leading  market  variety,  although  very  productive,  is 
apparently  giving  place  to  more  modern  varieties  of  superior  quality. 

EJngle,  although  of  high  quality,  is  not,  on  account  of  its  size,  considered 
by  the  originator  to  be  worthy  of  dissemination. 

Hungarian. — Two  varieties  of  this  name  are  under  trial.  One,  received 
from  Iowa,  is  understood  to  be  from  Prof.  Badd's  Bussian  importation. 
The  other  was  received,  without  a  history,  from  the  Michigan  Agricultural 
College.   Which  is  genuine  is  yet  to  be  determined. 

Lyon. — This  is  the  variety  appearing  in  previous  reports  as  Bailey; 
received  from  S.  S.  Bailey,  of  Kent  county,  Michigan.  A  Japanese  variety 
having  been  previously  thus  named,  in  honor  of  Prof.  L.  H.  Bailey,  of 
Cornell,  the  Michigan  State  Horticultural  Society!  at  its  recent  annual 
session,  re-named  this  Lyon.  It  is  likely  to  take  rank  as  a  profitable,  light 
colored  market  plum,  of  quality  good  enough  for  family  use.  It  ripened 
this  season  early  in  August. 

Middleburg  showed  its  first  fruit  at  this  station  this  year-^  in  quality  it 
is  very  good,  but  farther  trial  is  needful  to  properly  determine  its  status. 

Marunka  and  Moldavka,  from  the  European  importations  of  Prof. 
Budd,  have  now  fruited  thr6e  successive  years.  They  are  of  fine  size  and 
good  quality,  but,  so  far,  lack  productiveness. 

Gueii,  Naples  and  Niagara. — Trees  received  under  these  names  have 
now  fruited  three  years.  The  last  two,  if  not  even  the  first,  are  apparently 
identical  with  Lombard. 

Saratoga  is  a  beautiful  and  productive  variety  of  fine  quality.  Its  color 
and  size  render  it  desirable  for  the  market.  A  spurious  variety  was  also 
received  under  this  name. 

Victoria  also,  as  far  as  tested,  appears  to  possess  valuable  qualities  for 
both  home  and  market  purposes. 

Yellow  Aubert  has,  so  far,  proved  to  be  the  finest,  largest  and  most  pro- 
ductive of  the  varieties  of  plums  received  from  the  Budd  importations. 

A  very  considerable  number  of  varieties  of  this  species,  both  new  and 
old  have,  this  year,  shown  fruit  at  the  station  for  the  first  time,  but  notices 
of  these  are  deferred  to  await  a  farther  trial. 

25 
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Native  American  Varieties 

Many  of  these  are  quite  popular  at  the  west  and  northwest,  where  the 
domestica  varieties  fail  from  one  cause  or  another.  Few  of  them  are  desir- 
able where  the  latter  can  be  successfully  grown.  Robinson,  De  Soto, 
Moreman  and  Hawkeye,  which  are  named  as  nearly  as  may  be,  in  the  order 
of  their  apparent  desirability  here,  are  among  the  most  promising  of  these. 

Garfield  is  exceedingly  unproductive,  and  Golden  Beauty,  on  the  other 
hand,  is  wonderfully  prolific.  Both  are  exceedingly  vigorous  and  hardy, 
but  ripen  quite  too  late  for  this  climate. 

Hattan  or  Japanese  Varieties.  ' 

Many  if  not  most  of  these  varieties,  so  far  as  tested  here,  seem  so 
inclined  to  overbear  as  to  seriously  endanger  the  health  and  longevity  of 
the  trees,  while  their  tendency  to  early  blooming  is  quite  likely  to,  in  some 
degree,  diminish  their  value  for  localities  liable  to  late  spring  frosts. 

In  most  lake  shore  localities,  where  late  spring  frosts  are  rare,  several  of 
these  are  likely  to  prove  useful  for  market  purposes,  though,  of  those  so 
far  tested  here,  none  will  compare,  in  flavor,  with  very  many  of  the  dornes- 
tica varieties. 

They  also  generally  have  the  peculiar  habit  of  parting  from  the  stem  as 
soon  as  ripe,  so  that,  since  they  ripen  more  or  less  in  succession,  it  become* 
necessary  to  go  over  the  trees  several  times  before  all  are  gathered. 

Abundance,  so  long  popular  among  market  planters,  is  found  to  be 
identical  with  one  of  the  Botans. 

Burbank,  which,  more  recently,  has  become  quite  popular,  is  larger  than 
Abundance  and  slightly  better  flavored.  The  tree  is  a  vigorous,  very 
spreading  grower,  and  abundantly  productive. 

Ohabot  is  somewhat  later  than  Burbank  and  by  no  means  its  equal  in 
quality. 

Long-f raited,  as  received  here,  judging  by  the  name,  may  very  probably 
be  spurious.  It  is  apparently  identical  with  Yosebe,  which  is  a  small, 
round  plum,  of  rather  poor  quality,  ripening  here,  this  year,  as  early  as 
July  first 

Ogon,  though  of  fine  size,  attractive  appearance,  and  very  productive,  is 
of  quite  indifferent  flavor. 

l£ed  June  has  not  yet  shown  fruit  here.  Elsewhere  it  is  commended  a» 
valuable. 

Red  Nagate,  as  received  here  from  Georgia,  is  beautiful,  productive  and 
excellent,  but  notices  of  it  from  elsewhere  indicate  that,  as  fruited  here, 
it  may  be  incorrect. 

Maru  and  Shiro  Smomo  are  much  alike  in  most  particulars,  only  differ 
ing  slightly  in  season  of  ripening.  Both  are,  in  many  respects,  similar  tc 
Abundance,  though  differing  in  season  and  in  the  habits  of  growth. 

Satsuma  is  a  curiosity,  with  a  dark  purple  skin;  the  flesh  is  even  darker, 
with  an  unusually  small  pit  The  tree  is  very  productive  and  the  fruit 
large,  ripening  rather  late.    It  is  excellent  for  culinary  purposes. 

Wickson  fruited  heavily  here,  this  season,  on  cions  or  but  a  single  sea- 
son's growth.  The  foliage  is  like  that  of  Eelsey,  but,  unlike  that  variety, 
it  ripens  its  wood  early,  and  so  far,  proves  entirely  hardy  here.  Fruit  of 
the  form  and  size  of  Eelsey.  It  ripened  here,  this  season,  on  August 
third.  Weight  of  an  average  specimen,  above  three  ounces;  quality, 
medium  or  above. 
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PEARS. — Pyrvs  communis. 


The  spring  of  1896,  down  to  nearly  or  quite  the  middle  of  June,  proved 
excessively  dry;  the  showers  were  few  and  too  slight  for  any  permanent 
benefit.  The  remainder  of  the  season  has  been  more  favorable,  though 
the  rainfall  has  at  no  time  been  excessive. 

A  considerable  number  of  varieties  have  fruited  here  this  season,  many 
of  them  for  the  first  time,  though,  in  most  cases,  the  crop  has  been  light. 

The  spray,  with  a  strong  solution  of  copper  sulphate,  applied  while 
growth  was  yet  dormant,  has  apparently  sufficed  to  prevent  the  attacks  of 
fungi  upon  the  pear.  No  treatment,  for  this  purpose,  has  since  been 
found  needful. 

PEARS  (Pyrua  communis). 


Names. 


Alphand  

Angouieme..  

Anjon  

Aneanlt  

Barry  (P.)  

Bertlettu.  _  

Bloodgood   

Bn«o  

Clairgean.  

Clapp  Favorite  

ComrreM  (Sonv.)  

Corelem  

Dana-Horey  

Dearborn  

Dnhamcl ............. 

Early  Dneheee.  

Elizabeth  (Manning) 

Pitzwater  

Gakorsk  

Giffaxd  

Gray  Doyenne...  

Hardy  

Hooaio  

Howell  

Jonee  

Josephine  

Knrekaya  

Lawrence   

Lawaon  

LooratiTe  

Margaret  

MUlett  

Mount  Vernon  

Ogerean   

Onondaga   

Pitmaston.  

Beeder  

Boetieeer  

Batter.  

Beekel  

Sterling.  

Summer  Doyenne.... 

Vietorina  

Winter  Nelia  


1891 
1888 
1889 
1892 

1891 
1888 
1888 
1891 
1888 

1890 
1891 
1888 
1891 
1891 

1892 
1891 
1891 
1888 
U88 

1888 
1888 
1888 
iw 
1889 

189- 
188?* 
1888 
i889 
1888 

im 

1891 
1888 
1891 
1891 

1891 
1890 
1888 
1892 
1888 


18*8 
1888 


1 
S 

I 


"  80. 

"  28. 

"  29. 

M  29. 

"  28. 

"  to. 

•»  28 

"  29l 

"  80. 


"  80. 

"  29. 

"  29 
29l 
28. 

"  29. 

»•  29 
May  2.1 
Aor.28. 
Mayl.. 

Apr.  28. 

28. 
"  28. 
"  30. 


29. 
80. 
28. 
28. 


29. 
28. 
28. 
28. 
28. 

29. 
29. 
28. 


Ripened. 


m  Sept.  


b  Sept.  

NoT.-Dec. 

b  m  Sept... 

Aug.  3  

8ept.-Oct. 


Ang.  8  


e  Ang.. 

e  Oct... 


Sept.  26... 


m  Sept.. 
Ang.  13. 
eSept... 


July  27.. 
Oct  


Ang.  17. 


8ept... 
Oct.  28. 


bm  Sept.. 


July  16  

Dec.  7.  

bOct  

Oct.-Dec.. 
b  Oct  


m  Oct  

Ang.  4  

m  Oct.  

bmOot.... 

Ang.  16.  

July  10  

b  Aug.  

OctTSl  


is 
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To  prevent  the  depredations  of  the  codling  moth  (Carpocapsa  pomo- 
nella),  a  spray  of  Bordeaux  and.  Paris  green  was  applied  on  May  11,  using 
three  ounces  of  Paris  green  in  fifty  gallons  of  Boideaux. 

On  May  23  pears  were  again  sprayed  for  codling  moth,  using  one  pound 
of  copper  sulphate  and  three  ounces  of  Paris  green  in  250  gallons  of 
water. 

Trees  were  sprayed  the  third  time  for  codling  moth  on  July  3  to  7. 

Strong  tobacco  decoction  was  applied  to  destroy  slugs  (Eriocampa 
cerast)  on  June  9,  again  on  June  15  to  20,  on  August  12,  and  finally  on 
August  21. 

Only  such  varieties  are  included  in  the  previous  table,  as  have  bloomed 
or  fruited  during  the  past  season. 


NOTES  ON  VARIETIES. 

Angouleme,  on  free  stocks,  planted  in  1891,  has  now  borne  its  second 
crop  of  well-developed  fruit.  This  may  be  considered  singular,  since  the 
variety  is  reputed  to  be  a  tardy  bearer  on  free  stocks. 

Ansault  (Bonne  du  Puits  Ansault),  planted  in  1889,  has  borne  its  third 
crop  of  full  medium-sized  fruit,  above  medium  in  quality.  It  bears 
young  and  profusely,  requiring  severe  thinning. 

Barry  (Patrick),  a  California  seedling  and  a  long  keeper,  is  an  early 
bearer  here.  The  tree  is  a  slow  straggling  grower.  Specimens  weigh 
from  four  to  five  ounces.  Flesh  fine  grained,  juicy,  highly  vinous- in 
flavor.    It  requires  special  care  in  keeping  to  prevent  shriveling. 

Bartlett,  Olapp  (Fry.)  and  Howell  are  market  varieties,  too  well  known 
to  require  characterization  here. 

Bloodfjood,  Giffard,  Bostiezer  and  Summer  Doyenne  are  early  varieties 
of  superior  quality,  specially  desirable  for  home  use. 

Bosc  is  large  and  excellent  for  both  home  use  and  market. 

Ooreless,  received  from  Missouri,  proves  identical  with  Flemish. 

Dana-Hovey,  though  small,  is  one  of  the  finest  of  winter  pears.  The 
tree  also  is  vigorous  and  beautiful. 

Duhamel  (du  Monceau)  and  Early  Duchess  fDuchesse  Precoce),  are 
recently  introduced  varieties,  showing  their  first  traits  here  this  year. 

Elizabeth  (Manning),  and  Fitz water  also  fruit  here  this  year  for  the 
first  time.    So  far,  the  latter  lacks  vigor.    Both  are  of  high  quality. 

Gakovsk,  Kurskaya  and  Victorina  are  from  Prof.  Budd's  Russian 
importations.  Though  vigorous  and  productive,  they  promise  little  valve 
in  comparison  with  many  other  well  known  varieties. 

Gray  Doyenne  is  one  of  the  oldest  European  varieties.  Though  excel- 
lent, it  is  now  rarely  planted  except  by  curious  amateurs. 

Jones,  Josephine,  Lawson  and  Millett  (this  last  a  comparatively  recent 
importation)  have  each  shown  their  first  fruits  here  this  season,  though 
too  few  to  warrant  conclusions  respecting  them, 

Lawrence,  winter;  Lucrative,  autumn;  Margaret,  summer;  and  Mount 
Vernon,  Onondaga,  Beeder,  Butter,  Seckel  and  Winter  Nelis,  all  ripening 
this  year,  in  October,  are  valuable,  but  too  well  known  to  require  special 
characterization. 

Ogereau,  a  comparatively  recent  European  variety,  is  a  showy  late 
autumn  and  early  winter  pear,  weighing  twelve  ounces.  Planted  in  1891, 
it  has  now  produced  its  second  full  crop  of  fruit. 
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Sterling  is  a  comparatively  old  variety  of  American  origin;  a  very 
beautiful  fruit,  well  adapted  to  early  marketing,  and  specially  exempt 
from  blight 


APPLES. — (Pyrus  malus\ 

Apples,  while  yet  dormant,  were  on  April  13th  to  17th  treated  with  the 
strong  solution  of  copper  sulphate,  in  common  with  other  fruit  trees. 

Bordeaux  mixture  with  Paris  green  was  applied  for  codling  moth  on 
May  11th  to  19th,  the  treatment  having  been  delayed  by  high  winds. 

On  May  23d  to  27th  the  treatment  was  repeated,  using  one  pound  of 
copper  sulphate  and  three  ounces  of  Paris  green  in  250  gallons  of  water. 
This  treatment  was  again  applied  on  June  11th,  and  a  final  spray  of  the 
same  was  given  on  July  3d. 

These  several  -treatments  appear  to  have  been  thoroughly  effective 
against  the  attacks  of  fungi,  though,  poeeibly  consequent  upon  delayed 
treatment  during  windy  weather,  they  were  but  partially  effective  against 
the  codling  moth. 

Tobacco  decoction,  made  by  digesting  tobacco  stems  for  several  hours 
in  cold  water  sufficient  to  cover  them  when  slightly  weighted,  proves  to  be 
a  specific  against  aphides.  These  have  been  rather  persistent  this  season. 
In  subduing  them,  this  spray  was  first  applied  on  July  8th  to  10th,  and 
again  on  the  25th. 

Only  such  varieties  as' have  bloomed  or  fruited  this  season  are  included 
in  the  following  table. 

Grabs  are  compared  with  crabs  only,  so  far  as  quality  is  concerned.  The 
word  crab,  where  it  appears,  is  not  to  be  understood  as  part  of  the  name. 
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APPLES  (PyruM  mains) . 


Nuns. 


August  (crab)   

Babbitt  

Bailey  

Bororinka  

Bough   

Bradford  

Buckingham  m  _  ____  

Chenango  .",.1.1.111! 

Clark  Orange  

Cogswell  

Colton.  

Colrert  

Cornell  

Craine  

Collin  .. 

Dartmouth  (erab)  

Diokineon_  

Dyer  

Karly  Ripe  

flarly  Strawberry   

Exoelsior  .  

Pall  Pippin  

Fink......  

Flashing  

Gideon  Sweet.  

Gloege  

Golden  Beinette ..  v. 

Golden  Basset  (N.  Y.)  .\. 

Greenville-  

Grindstone  

Grosh   

Hargrove  .   

Hawley  

Hnbbardston   

Indian  -   

Iowa  Keeper   

Jefferis  

Jonathan   

Kaswiek.  

Kirkland  

Longfleld  Z  ZZZZZ  ZZZZZZZI 

Lou  .  

Louise.  

Lowell...  

MaldmlBlushllZZ-ZZZZZ 

Martha  

Meson  Orange  

If  cLellan  

M  inkier  

Morris  (Bed)  

Northfield  

North  Star  (erab)  

No.  2  Hew  

Oakland   

October  

Oldenburg  _    , 

Ontario   


1890 
1800 
1888 
1888 
1888 

1880 
1892 
1888 
1892 


1888 
1882 
1890 
1888 
1690 

1890 
1889 
1888 
1881 
1888 

1890 
18U0 
1882 
1888 
1896 

1888 
1888 
188S 
1895 


1890 
1892 
1*88 
1888 
1892 

1891 

1889 
1890 
1888 
188S 

1888 
1890 
1*92 
1890 
1890 

1890 
1890 
1888 
1890 
1890 

1888 
1882 
1890 
1890 
1891 

1890 
1888 
1890 
1882 
1890 


Apr.  29. 

"  28. 
May  2. 
Apr.  29. 
May  1. 

Apr.  80. 
May  6. 

"  2. 
M  1- 


Apr.28. 
May  2. 

"  2. 
"  2. 
u  1. 

Vpr.80. 
May  2. 

"  1. 
"  1. 
14  2. 


_»r.«0. 
ay  4. 

2l 


IE 


Apr.  30. 
May  2. 
Apr. 30. 


May  1. 

Apr.80. 

88. 
May  2. 

"  2. 
"  2. 

"  2. 
Apr.90. 

"  29 
M  ay  |1 

Apr.  80. 
May  1. 
Apr.29. 

"  80. 
May  4. 

"  1. 

"  1. 

"  2. 

•4  1. 


May  7. 

Apr.29. 

-  8. 
May  2. 
Apr.29. 

"  29 
"  80l 
"  28. 
"  28. 
May  2. 


I 


Aug.  10. 


Oct  

July  80. 
"  22  . 


Nov.. 


July  81.... 
NoV.-Mar" 
July  11 .... 


Aug.  26... 
Dec  


Aug.  8.. 
An*  18' 


Aug.  4. 

e  Aug.., 
b  Not.. 


Nov.-Mar... 

Oct.  

Deo.-Mar. .. 


Dec-May. 
bSept  


mSept.  ... 
Nov  -Feb. . 
bin  Sept... 


Deo  

Aug.  12.... 

Sept.  16  

e  Aug.  

Nor.-Mar.. 


Aug  


Sept.  11. 
m  July  . 


Aug.  15.. 


Nov.. 


Jan.-Mar. 


Nor.-Deo. .. 
July  22  

m  Aug.  

Oot.»  

Aug.  16  

"  16  

Jan  


Qui* 


y  r 
yr 

r 

yr 
yr 

gr 

yr" 
Vr 
y  r 
r 

yr 


r 

gy 


yr 
y  r 


y  r 
ry 
ye 


fy 

yr 


y 

yr 
yr 

gr 
yr 
yr 
y  r 
yr 


yr 
yr 


«yr 


yr 
ry 

«yr 

yr 
r 

yr 
yr 


111 


if 


6 

10 
10 
8 
10 


11 

8 
8 

6 
6 
2 
6 


10 
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801 


16 

91 
» 
16 

70 

n 
7i 
78 
74 
76 

18 

77 
78 
79 
« 

tt 

n 

* 

97 
» 
*9 
10 

n 

18 
18 
J4 
16 
16 

17 
36 
» 

100 
101 


Nam* 


Pawpaw....  .... 

pewani»e"rr.".rr-."rr 

Piokett  

Pine  Stomp  

Primate  

Pryor  Bed  Seedling 

Quaker  (orab)  

Qulnoa  (Cols)  

Bamtdell  Sweet.... 

Bed  Aport  

Bed  Aatraoban  

Bed  Canada.  

Bed  Dettmer  

Bed  Basset  

Rhode 
Bonk 
Rosen 
Roxbury 

Salome  

Scarlet  Cranberry.... 

Soott  Winter  

Sheriff  

Smokehouse  

Stark  

Stuart..  

Bummer  Pearmain... 

Summer  Roes  

Thaler?  

Thornton  , 

Titovka  

Tolman.  ............. 

Transoendent  ..II  . 

Wegener  

Washington  (Stry.). 
Water  

Wealthy  

Whinery  

Whitney.  

WinterBtrsifling.  

Yellow  Transparent. 
Zolotoreff  


1888 
1890 
1892 
1888 
1892 

1888 
1888 
1891 
1892 
1890 

1888 
1888 
1888 
1888 
1890 

1888 
1888 
1888 
1888 
1888 

1891 
1892 
1891 
1893 


1890 
18*8 
1892 
1888 
1892 

1888 
1888 
1896 
1891 
1890 
1890 

1890 
1890 
1890 
1888 
1888 
1890 


if 

it 

a 

i! 

| 

Bloomed. 

8 

3 

I 

•  g 

5i| 

SI 

ss 

IS 

II 

£ 

Is 

May  4 

41  1.. 
"  2.. 

y  r 

b 

6 

6 

e—f 

"  4.. 

Dec.". 

"  yr 

"b" 

...... 

'  l" 

"4^6 

Apr.29 

29_. 

July  11.... 

IT 

b 

8 

10 

8 

slay  2.. 

sVT2?" 

Oct  

y  r 
y 

b 

3 

1 

6-7 

Aug.  8  

b 

7 

1 
2 

8.. 

2 

Apr.60.. 
May  4.. 

fiBt 

Jan. -May... 

 .... 

r  y 

r  y 
yr 

...... 

b 
b 

D 



6 

6 
8 

.  ... 

10 
1 
1 
1 

0  a 

9-9 

»-f 

"  30.. 
May  6 

NoT.-Mar... 
Nov. -Deo... 
8ept.-Oot... 
Jan. -J  one.. 

gy 
gyp 

gr 
ga 

b 
b 
a 

b 

11 
8 

11 
6 

1 
1 
10 
10 

8-9 
7 

6-6 
4-6 

Apr.10.. 
May  1.. 

Deo  

gr 

b 

8 

1 

4 

Deo.. 

gr 

b 

*  6 

"l 

7 

"  2" 

Apr.  29.. 

Jan. -May..  . 

gyr 

b 

8 

"«* 

May  1.. 

8 

Apr.29.. 

"  29.. 
u  30.. 
May  1.. 

Aug.  17"  

JuTylO.  ... 

**  10..  . 
Oct.-NoT. 

y  r 
yr 
y  r 
gyr 

b 
b 
b 
b 

6 
4 
6 
7 

10 
1 
1 
9 

10 
9-10 
6 
6 

Apr.29.. 
May  4.. 
Apr.29.. 
20.. 
"  80.. 
May  1.. 

July  29  .... 
Nor.-apr... 

Aug.  16  

Nor.-Mar... 

Aug.  17  

Oct.  21. 

gyr 
y 

yr 
ry 
y  r 
y  r 

b 
s 
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NOTES  ON  VARIETIES. 


August,  Excelsior,  Gideon  Sweet,  Jelly,  Lou,  Martha,  No.  2  New,  October, 
Peter  and  Wealthy  are  seedlings  originated  by  Peter  M.  Gideon,  of  Min- 
nesota. All  are  alleged  to  have  sprung,  either  directly  or  indirectly,  from 
the  crab  (Pyrus  baccata),  and  afford,  in  tree  or  fruit  (one  or  both),  more  or 
less  indication  of  such  parentage,  excepting  only  the  Wealthy,  which 
affords  no  evidence  of  crab  parentage,  beyond  the  fact  that  it  appears  to 
be  fairly  hardy,  in  many  portions  of  the  Northwest.  It  is  a  fairly  good 
dessert  fruit,  while  the  others  are  mainly  culinary  varieties. 

Borovinka  is  very  much  like  Oldenburg,  and,  for  all  practical  purposes, 
may  be  considered  identical  with  it.  This,  with  Golden  Beinette,  Long- 
field,  Eed  Aport  (much  like  Alexander),  Bed  Dettmer,  Bosenhager,  Thaler 
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(identity  doubtful),  Titovka,  Winter  Streifling,  Yellow  Transparent  and 
Zolotoreff,  are  all  importations  from  northeastern  Europe  for  trial  in  the 
"  cold  north."  Pew  if  any  of  them  seem  likely  to  prove  valuable  in  lower 
Michigan.  Red  Astrachan,  Oldenburg  and  Alexander,  although  long  and 
favorably  known  in  this  country,  came  originally  from  the  same  region. 

Bough  (Sweet  Bough  or  Large  Yellow  Bough,  of  the  books),  has  but 
the  one  serious  fault,  that  it  lacks  productiveness. 

Chenango  (long  known  about  Grand  Bapids  as  Jackson),  though  easily 
bruised  on  account  of  its  delicate  texture,  is  an  admirable  variety,  at  least 
for  home  use. 

Cogswell  (an  old  Connecticut  variety),  is  an  excellent  longkeeper, 
though,  unfortunately,  a  rather  tardy  bearer. 

Colton  has  now  borne  two  heavy  successive  crops,  of  fine  size  and  fair 
quality.   It  promises  well  as  a  very  early  market  variety. 

Cornell  (Fancy)  is  an  old  Pennsylvania  variety,  adapted  to  home  use 
rather  than  the  market. 

Dartmouth  is  a  large  and  exceedingly  beautiful  crab,  of  fine  quality  and 
the  tree  a  good  grower  and  bearer. 

Dyer,  though  only  a  moderate  grower,  is  a  heavy  bearer  and  the  fruit, 
though  not  very  attractive  in  appearance,  is  of  hign  quality. 

Early  Strawberry,  though  not  large,  is  very  beautiful,  of  excellent  qual- 
ity, and  the  tree  of  fine  habit. 

-  Fall  Pippin,  though  large,  and  of  superior  quality,  is  true  to  its  reputa- 
tion as  a  tardy  and  thin  bearer.  The  fruit  also  is  much  inclined  to  scab; 
which  however  may  be  mainly  prevented  by  the  use  of  fungicides. 

Flushing  (Spitzenburg)  is  prized,  in  some  localities,  as  a  market  apple. 
Some  years  since,  it  was  widely  distributed  from  a  Wayne  county  nursery, 
as  Bed  Canada  or  Steele's  Bed  Winter. 

Golden  Busset  (N.  Y.)  is  commonly  known  as  simply  Golden  Russet. 
When  well  grown  and  not  allowed  to  shrivel  from  too  free  exposure,  it  has 
few  superiors  as  a  profitable  market  fruit 

.  Greenville  was  originally  named  Douming's  Winter  Maiden's  Blush. 
This  very  long  and  otherwise  objectionable  name  is  now  changed  as  above. 
It  has  not  yet  fruited  here. 

Hawley  is  very  large,  beautiful  and  excellent,  but  the  fruit  deteriorates 
quickly  after  ripening. 

Jefferis  is  beautiful  and  excellent.  No  family  orchard  or  village  or  city 
fruit  garden  should  be  without  it. 

Jersey  Sweet  is  the  prince  among  baking  sweot  apples,  for  early  Sep- 
tember. 

Jonathan  deserves  far  more  attention  than  it  has  received  thus  far,  in 
Michigan,  as  an  excellent  winter  apple,  for  both  the  home  plantation  and 
the  market.   It  is  popular  throughout  the  west. 

Louise,  a  Canadian  seedling,  named  for  Princess  Louise,  of  England 
In  Yankee  land  it  loses  its  aristocratic  prefix.  It  is  a  beautiful  and  prom- 
ising fruit 

Lowell  is  large,  productive  and  profitable. 

McLellan  is  an  excellent  and  very  beautiful  fruit,  and  the  tree  vigorous 
and  productive. 

Minkler  is  old,  an  early  bearer  and  productive.   It  is  a  western  variety. 

North  Star  and  Quaker  are  crabs,  originating  at  the  Northwest  and 
claimed  to  be  hardy  enough  for  the  extreme  north.  Both  are  culinary 
varieties. 
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Ontario  is  a  seedling  by  the  late  Charles  Arnold,  of  Ontario,  and  is 
already  quite  popular  in  that  province. 

Bamsdell  Sweet  (English  Sweet)  is  among  the  very  best  dessert  and 
culinary  sweet  apples  for  late  autumn  and  early  winter. 

Bed  Canada,  so  long  erroneously  known  throughout  Michigan  as  Steele's 
Bed  Winter,  is,  more  recently,  losing  its  former  popularity,  on  account  of 
its  feeble  habit  of  growth,  as  well  as  increased  liability  to  the  attacks  of 
fungi. 

Bed  Busset,  though  usually  more  or  less  russeted,  is  much  like  Baldwin 
in  both  tree  and  fruit,  though  of  superior  flavor,  and  perhaps  less  produc- 
tive. 

Bhode  Island  is  the  old  well  known  Greening.  There  are  now  so  many 
Greenings  that  the  word  is  no  longer  distinctive,  and  is  omitted  from  this 
in  the  interest  of  brevity. 

Boxbury,  though  an  excellent  longkeeper,  is  now  rarely  planted,  doubt- 
less largely  on  account  of  its  tendency  to  shrivel,  when  kept  in  a  free 
exposure,  as  well  as  on  account  of  the  very  spreading  habit  and  deficient 
hardiness  of  the  tree. 

Sheriff  comes  to  us  from  Nebraska,  where  it  seems  to  be  valued  as  a 
hardy  longkeeper.   It  is  but  partially  tested  here. 

Stark  has  more  or  less  reputation  in  Michigan,  as  a  vigorous,  hardy  and 
productive  longkeeper  of  only  moderate  quality. 

Summer  Pearmain  and  Summer  Bose  are  early  autumn  and  late  summer 
varieties  respectively.  Each  stands  unrivaled  in  its  season  for  great 
beauty  and  superior  flavor. 

Tolman  is  one  of  our  most  popular  baking  sweet  apples.  Recent  inves- 
tigation determines  that  the  correct  spelling  of  the  name  is  as  here  given. 

Transcendent  (a  quite  too  sensational  name),  is  probably  the  most 
popular  of  the  crabs  among  Michigan  planters. 

Wagener  is  valued  for  early  bearing,  great  productiveness,  and  high 
quality.    The  tree  is  usually  short  lived  for  such  reason. 

Washington  (Strawberry),  though  large  and  beautiful,  it  is  not  of  high 
quality.   The  tree  is  vigorous  and  an  early  bearer. 

Whitney  (20)  has  the  small  size  and  the  long  slender  stem  of  the  crab, 
though  it  differs  radically  from  them  in  texture  and  flavor.  The  tree 
shows  few,  if  any,  of  the  crab  peculiarities,  though  possessing  much  of 
their  hardiness. 


QUINOES.-(C!ydonia.) 

Prior  to  the  use  of  Bordeaux  mixture  at  this  substation,  as  a  fungicide, 
the  fruit,  and  occasionally  the  young  growths  of  the  quince,  were  occasion- 
ally attacked  by  what  is  usually  designated  as  "  Bed  rust"  (perhaps  the 
Gymnoeporangium  of  the  Mycologists),  which  was  treated  by  cutting 
away  and  burning. 

The  foliage,  also,  was  frequently  attacked  by  leaf  blight  (Entomospo- 
rium  mcusulatum),  a  disease  common  to  both  this  and  the  pear. 

With  the  free  use  of  Bordeaux,  and  more  recently  of  a  simple  solu- 
tion of  copper  sulphate,  both  have  disappeared,  and  the  quince  nas  been 
wholly  free  from  the  attacks  of  fungi,  with  the  exception  or  an  occasional 
slight  visitation  of  twig  blight,  akin  to  that  of  the  apple  and  pear,  which 
has  only  proved  serious  in  the  case  of  a  single  plant  of  Champion. 
26 
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No  visitations  have  been  discovered  of  the  borers  so  frequently  trouble- 
«ome  with  the  quince  and  the  apple,  which  exemption  may  perhaps  be 
attributable  to  low  branching  and  the  consequent  shading  of  the  collars 
of  the  trees,  at  which  points  such  attacks  are  usually  made,  and  probably 
in  part,  to  maintaining  them  in  vigorous  condition. 

The  only  troublesome  insect  has  been  the  slug  (Eriocampa  cerasi) 
irhich  has  been  unusually  persistent  this  season.  Against  this  insect  the 
decoction  of  tobacco  stems  has  proved  thoroughly  effective.  It  has 
been  applied  from  time  to  time  as  fresh  colonies  appeared.  The  first 
application  was  made  June  9,  and  the  final  one  August  21. 

The  crop  of  this  fruit,  this  season,  has  been  a  comparatively  light  one 


QUINCES.— {Oydonia.) 


Name. 


Planted. 


Bloomed. 


Ripened. 


Bonrgeat  

Champion .. 
Vnller  

Meeon*00* 
MlaaooEir": 

Orange  

Baa  

Van 


1891 
1S90 
1805 
1888 
1891 

1888 
1888 
1890 
1888 
1888 
189ft 


May  7. 


May  7.. 
May  6. 
May7. 


May7  . 
May  7  . 
May  6  . 
May  6. 


m  Oct. 


m  Oct. 


eSept. 
eSegt. 
me  Sept. 
me  Sept. 


NOTES  ON  VARIETIES. 

For  the  reason  that  the  partially  tested  varieties  may  be  supposed  not 
to  have  fully  manifested  their  peculiarities,  the  tabulation  of  these  par- 
ticulars is  deferred  to  await  more  perfect  development 

Alaska  and  Fuller  have  not  yet  received  a  sufficient  trial  here,  but  so  far 
they  can  scarcely  be  said  to  be  promising. 

Angers  and  Bourgeat  are  vigorous,  upright  growers,  but  neither  has  yet 
fruited  here. 

Champion  is  vigorous,  prolific  and  an  early  bearer,  but  does  not  always 
fully  mature  within  our  seasons. 

Hong  Kong,  though  planted  here  in  1888,  has  not  yet  even  bloomed, 
chough  it  is  apparently  hardy  here. 

Meech  is  a  good  grower,  ripening  rather  late.  Its  value,  compared  with 
•everal  others  may  be  regarded  as  doubtful. 

Missouri,  Orange  and  Ilea  are  practically  very  nearly  identical. 

Van  Deman  is  a  quite  recent  variety,  not  yet  fruited  here. 

Varieties,  so  far  as  fruited,  vary  somewhat  in  size,  and  perhaps  slightly 
m  quality,  as  well  as  in  season;  but  the  old  Orange  or  Apple  quince  can 
scarcely  yet  be  said  to  be  even  equaled  in  value  for  any  purpose,  unless, 
possibly,  by  somp  of  those  not  yet  fully  tested. 
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NUTS. 


ALMONDS.— {Amygdalu*  communis) 

Of  these,  Hard  Shell  (Luelling),  and  Soft  Shell  (unnamed),  are  on  trial, 
sut  have,  so  far.  failed  to  fruit,  and  have  not  even  bloomed  mis  season. 


CHESTNUTS.— {Oewtah«a.) 


Comfort,  planted  only  last  year,  has,  this  season,  made  a  very  vigorous 
growth,  bnt  has  not  yet  bloomed. 

Hathaway  (a  seedling  from  the  large  native  variety  originated  by  the 
tate  B.  Hathaway),  has  again  shown  catkins,  but  no  fruit 

Japan  Giant,  planted  in  1895,  has,  this  season,  produced  burs,  but  the 
aats  proved  abortive. 

Numbo,  planted  in  1892,  has,  this  season,  produced  several  abortive 
ours.  The  catkins  and  germs  for  next  season's  fruit  developed  in  August 
and  September,  quite  too  late  to  mature,  doubtless  at  the  expense  of  the 
next  year's  crop,  and  quite  probably  with  increased  danger  of  injury  dur- 
ing; the  coming  winter. 

Paragon,  although  severely  thinned,  still  fruited  heavily  last  year.  This 
year's  crop  is  consequently  a  light  one. 

Spanish  (seedling),  produced  a  large  crop  of  burs,  but  the  nuts  were 
•mail,  and  nearly  all  were  abortive. 


FILBERTS  AND  HAZELNUTS. — (Gorylu*.) 

Oosf ord  Thin  Shell  Filbert,  planted  in  1895,  is  scarcely  yet  well  estab 
lished,  and,  of  course,  has  not  yet  fruited. 

Hazelnut  plants  (unnamed),  were  received  from  the  Division  of  Pom- 
jfogy,  at  Washington,  D.  0.,  in  1892.  They  have  grown  vigorously  and 
continue  healthy,  but  have  not  yet  fruited. 

Tree  Hazelnuts  were  recently  discovered  in  the  state  of  Washington,  of 
(if  recollection  is  correct)  seven  or  eight  inches  diameter.  Plants  were 
received  here  for  trial  in  1893,  but  failed  to  make  satisfactory  growth,  and 
*re  now  dead. 

Kentish  Oob  Filbert,  planted  here  in  1892,  has,  for  several  years,  pro- 
duced catkins,  but  has  not,  so  far,  shown  fruit.  It  has  withstood  our 
winters,  so  far,  with  little  if  any  injury. 
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PECANS.— {Carya  olivceformiL) 

Seedling  (from  Iowa  seed),  planted  in  1890,  has  stood  onin  Tired,  with- 
out shelter  or  protection  of  any  kind.   It  has  not  yet  shown  fruit. 

Stuart  Pecan,  grown  from  Texas  seed,  planted  here  in  1894  The  plants 
have  been  earthed  up  during  the  past  winters,  and  yet  have  killed  to  the 
surface  in  winter,  starting  from  below  each  spring.  This  year  they  have 
been  sheathed  with  straw,  and  earthed  up  still  more  heavily,  with  the  faint 
hope  that  age  may|increase  their  hardiness.  * 


WALNUTS.— (Juglana.) 


Japan  Walnut  (Juglans  Seiboldii).  This  bloomed  about  the  beginning 
of  July,  and  produced  a  large  crop  of  nuts,  which  matured  slightly  in 
advance  of  the  first  hard  frost.  The  nuts  are,  in  flavor  and  general  appear- 
ance, much  like  our  native  butternut,  though  smaller  and  less  roughened, 
and  usually  in  clusters  of  nearly  or  quite  a  dozen  each. 

Persian  (Juglans  regia),  is  hardy  here,  having  been  planted  in  1890, 
and  stood  thus  far  uninjured,  though  unprotected.  It  has  made  only 
moderate  growths,  and  has  not  yet  fruited. 

Praeparturiens  (J.  regia),  is  a  dwarf  variety  of  the  Persian,  planted  in 
1890.   It  has  not  yet  fruited. 

Thin  Shell  (J*,  regiaf),  was  planted  in  1894.  It  appears  to  be  hardy,  but 
has  not  shown  fruit 


APRICOTS. — (AtmenxaccL1  vulgaris). 


The  [Russian  apricots,  so  called,  which  had  been  on  trial  here  since  1888, 
have  been,  so  far,  entirely  unproductive  and  obviously  unadapted  to  this 
climate  and  several  having  died,  apparently  from  lack  of  hardiness,  have 
now  been  rooted  out 

Harris,  a  recent  variety,  originated  in  central  New  York  and  commended 
by  prominent  growers  there,  is  the  only  variety  of  this  fruit  retained  here 
This  may  be  expected  to  fruit  during  the  coming  year. 


MULBERRIES. — (Morua) . 


Downing  is  a  very  vigorous  variety,  and  the  fruit  of  good  size  and  qual- 
ity, bnt  the  tree  lacks  hardiness  for  this  climate. 

Hicks  is  a  southern  variety,  of  fair  quality,  but  of  small  size  as  grown 
here.   Though  hardy  here,  it  is  apparently  more  successful  farther  south. 

New  American  is  vigorous,  hardy  and  very  productive.  It  is  by  far  the 
most  desirable  variety  for  this  climate  yet  tested  here. 
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Russian  is  tardy,  vigorous  and  productive;  the  tree  is  very  spreading, 
even  drooping.   The  fruit,  though  very  abundant,  is  small  and  worthless. 

Teas'  Weeping  is  one  of  the  very  finest  trees  of  its  class  when  grafted 
upon  an  upright  stock. 


Of  this  class  of  fruits  there  are  but  two  varieties  upon  the  premises, 
neither  of  which  has  shown  fruit  this  season. 


Palmetto,  which,  in  previous  years,  proved  superior  to  either  Barr  or 
Oonover  has,  this  season,  shown  little  superiority  over  either. 

Columbian  (Mammoth  White),  is  as  indicated  by  its  name,  a  peculiar 
light-greenish  white  variety,  very  much  like  Palmetto,  when  at  its  best; 
perchance  a  slight  improvement  This,  however,  may  be  due  to  the 
greater  vigor  of  young  plants. 


Of  the  half-dozen  varieties  of  rhubarb  thus  far  tested,  none  of  the  older 
varieties  have  proved  superior,  in  either  earliness,  productiveness  or  qual- 
ity to  the  LinnsBus. 

Bailey,  a  more  recent  seedling,  received  from  S.  S.  Bailey,  of  Kent 
county,  Michigan,  has  unusually  dark  green  foliage,  of  large  size,  pro- 
ductive and  of  excellent  flavor.   It  is  eminently  worthy  of  trial 


NECTARINES.— (Persiea  vulgaris). 


ASPARAGUS.— (Asparagus  officinalis). 


RHUBARB.— (Rheum  rhapantieum). 


South  Haven,  Mioh. 
January  5,  1897. 


T.  T.  LYON. 
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The  following  notes  give  the  results  of  our  trials  of  several  hundred 
varieties  of  vegetables  grown  in  1896.  The  list  includes  nearly  all  of  the 
novelties  advertised  by  the  various  seedsmen,  and  many  of  the  older  sort* 
for  comparison: 

The  seeds  used  in  our  tests  were  obtained  from  the  following  seedsmen. 

Francis  Brill,  Hempsted,  L.  I.;  H.  W.  Buckbee  &  Co.,  Bookford,  111.; 
Robert  Buist  &  Co.,  Philadelphia,  Pa. ;  W.Atlee  Burpee  &  Co.,  Philadelphia, 
Pa.;  John  Lewis  Childs,  Floral  Park,  N.  T.;  Department  of  Agriculture. 
Washington,  D.  G;  Henry  A.  Dreer,  Philadelphia,  Pa.;  L.  J.  Farmer, 
Pulaski,  N.  Y.;  D.  M.  Ferry  &  Co.,  Detroit,  Mich.;  James  J.  H.  Gregory 
&  Son,  Marblehead,  Mass.;  Peter  Henderson  &  Co.,  New  York;  H.  D 
Hobbs,  Williamston,  Mich. ;  Johnson  &  Stokes,  Philadelphia,  Pa. ;  John 
W.  King,  Coggeshall,  Eng.;  D.  Landreth  &  Sons,  Philadelphia,  Pa.;  Wm 
Henry  Maule,  Philadelphia,  Pa.;  W.  A.  Manda,  South  Orange,  N.  J.; 
Delano  Moore,  Presque  Isle,  Me. ;  Northrup,  Braslan,  Goodwin  Co.,  Min- 
neapolis, Minn.;  Richard  Nott,  Burlington,  Vt;  Oregon  Experiment 
Station,  Corvallis,  Oregon;  John  A.  Salzer  Seed  Co.,  La  Crosse,  Wis.;  J 
M.  Thorburn  &  Co.,  New  York;  J.  C.  Vaughan  &  Co.,  Chicago,  111. 

Digitized  by  Google 


210 


MICHIGAN  EXPERIMENT  STATION. 


BUSH  BEANS. 


Thirty-five  varieties  of  bush  beans  were  planted  May  25  and  26.  Most 
of  the  varieties  made  a  good  stand  of  plants,  and  bore  a  large  crop  of  pods. 
The  wet  season  made  the  plants  and  pods  rust  badly.  Little,  if  any,  differ- 
ence was  noticeable  as  to  amount  of  rust  on  one  variety  as  compared  with 
another.  The  rust  attacked  the  pods  after  the  time  they  would  be  gathered 
for  string  beans,  so  little  injury  was  done.  In  the  plat  of  varieties  each 
sort  was  thinned  to  thirty  stalks,  four  inches  apart.  The  last  column  in 
the  table  below  gives  the  average  weight  of  pods,  computed  from  the 
thirty  plants,  for  each  sort  grown.  The  pods  were  gathered  when  at  the 
fullest  development  for  string  beans. 


Variety. 


Blue  Podded  Baxter  

Cylinder  Black  Wax  

Davis  Wax  

Detroit  Wax.  _   

Dwarf  Horticultural  

Dwarf  Wax  No  40  

Flageolet  Victoria  

Flageolet  Violet  Wax  

Flageolet  Violet  Wax   

Fuller  Black  Wax  

Grexmell  .  

Improved  Tree   

Imperial  Wax  

Keener 's  Golden  Wax   

King  of  the  Wax  

Prolific  German  Wax  , 

Bed  Valentine—  Earliest  

Bed  Valentine— Extra  Early  .  ... 

Befngee  Wax  , 

Soger's  Lima  Wax  

Saddle  Back  Wax  

Stringlees  Green  Pod  

Thorbnrn  Prolific  Market  

Valentine  Wax  

Ward  well's  Kidney  Wax  

Warren    

Toeemite  Wax..  

Japan  No.  1  

Japan  No.  8  

California  Pea.   

California  Pea  Lady  Washington. 


Vanghan  

Henderson  

ferry  

Ferry  ... 

Ferry.. ............ 

Bnrpee  

Henderson  

Henderson .....  

D.  S.  Dept.  Ag.  

Gregory   

Gregory   

U.  8.  Dept.  Ag..... 

Vanghan  

Bnrpee  

Drear  „ 

M.  A.  C  

Henderson  

Landreth  

Henderson  

Johnson  &  Stokes 

Bnrpee  

Bnrpee  , 

Thorbnrn.   

Henderson  

Ferry   

Vanghan  

Vanghan   

Oregon  Ag.  Col.... 
Oregon  Ag.  Col.... 

Hobbs  _ 

Hobbs  


Date  bloom. 


Jnly  10.. 


10. 
7. 

It. 

18. 
7. 
10. 
10. 

10. 
21. 
10. 
10. 
10. 

10. 
10. 
10. 
10. 
10. 

18. 

10. 
10., 
10.. 
10. 

10.. 
10. 
10.. 
21.. 
23.. 
28.. 


Date  edible. 


Jnly  21. 

"  19. 

"  18. 

M  21. 

M  84.. 

"  27. 

"  21. 

"  21. 

"  21.. 

"  22.. 

"  21.. 

Ang.  4.. 

Jnly  21.. 

"  21. 

"  24., 

19.. 

"  U. 

••  14.. 

u  21.. 

41  87.. 

11  21.. 

M  24.. 

"  84.. 

"  14.. 

M  21.. 


21.. 
"  24.. 
"  24. 
Ang.  12. 
"  12.. 
"  15.. 


NQTEB  ON  VABIETIE8. 


The  following  are  sorts  of  recent  introduction: 

Dwarf  Wax  No.  40,  W.  Atlee  Burpee  &  Co.,  Philadelphia.  Plants 
very  vigorous  and  branching;  foliage  large,  light  green,  with  yellowish 
tinge.  Pods  form  in  clusters,  well  covered  with  leaves;  they  are  broad 
and  flat,  four  to  five  inches  long,  curved;  color,  light  waxy  yellow,  tinged 
with  green,  quality  of  the  best  and  stringless.   It  is  somewhat  late  in 
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maturing,  but  the  good  quality  of  the  pods,  length  of  season,  with  the 
large  crop  borne,  make  this  a  very  desirable  sort  for  the  garden. 

Roger's  Lima  Wax,  Johnson  &  Stokes,  appears  identical  with  above. 

Fuller  Black  Wax,  James  J.  H.  Gregory  &  Son,  Marblehead,  Mass. 
Differs  from  Black  Wax  in  having  pods  that  are  a  little  longer,  a  darker 
yellow  and  perhaps  less  stringy.  The  plants  were  less  productive  than 
German  Wax  and  the  variety  as  grown  here  has  little  to  recommend  it 
over  that  well  known  sort. 

Keeney's  Golden  Wax,  Burpea  A  very  strong  grower,  inclining  to 
climb.  Foliage  large,  wrinkled  and  light  green  in  color.  Pods  four  to  six 
inches  long,  broad,  becoming  nearly  round  as  they  mature  and  of  a  rich 
yellow  color;  the  quality  is  of  the*  best  and  they  are  stringless  for  a  long 
time.  The  plants  are  very  productive,  bearing  the  crop  all  along  the  stem, 
thus  also  extending  the  season.  For  productiveness,  length  of  season  and 
good  quality  of  the  pods,  this  variety  has  few  superiors. 

King  of  the  Wax,  Henry  A.  Dreer,  Phila.  Plant  growth  strong  and 
compact.  The  pods  are  four  to  five  inches  long,  thick  and  of  a  rich  yellow 
color.  Valuable  for  thick  tender  flesh  of  good  quality  and  length  of 
season.  Productive. 

Imperial  Wax,  J.  C.  Vaughan  &  Co.,  Chicago.  Plants  of  vigorous, 
rather  upright  growth,  branching  very  little.  Pods  five  to  six  inches  long, 
broad  and  of  fine  quality;  color,  a  bright  waxy  yellow;  remain  in  edible 
condition  but  a  short  time.  •  Plants  are  very  productive.  Season,  medium 
early.   An  excellent  sort. 

Valentine  Wax,  Peter  Henderson  &  Co.,  New  York.  This  variety,  in 
plant  growth,  shape  of  pod  and  in  appearance  of  bean  is  similar  to  the 
common  Bed  Valentine.  The  pods,  however,  are  golden  yellow  in  color, 
of  best  quality  and  free  from  stringiness.  The  plants  are  very  productive 
and  the  season  is  early,  a  valuable  acquisition  to  the  wax  sorts. 

Japan  No.  1  and  No.  3,  Oregon  Agricultural  College.  The  seed  of 
these  varieties  was  sent  from  Japan.  The  varieties  are  late  in  maturing. 
The  plants  are  productive  but  thequality  of  the  pods  is  not  good. 

California  Pea,  H.  D.  Hobbs,  Williamston,  Mich.  Plants  very  produc- 
tive and  the  beans  are  of  the  best  quality.  Excellent  sorts  of  the  small 
pea  bean  class. 

Of  the  older  and  better  known  varieties,  Cylinder  Black  Wax,  Flageolet 
Victoria  and  Saddle-back  Wax,  among  the  yellow-podded  sorts,  and  Red 
Valentine  and  Stringless  Green  Pod,  among  the  green-podded,  were  sorts 
of  high  excellence. 

SUMMARY  OF  VARIETIES. 

The  following  among  wax  sorts  are  recommended  for  general  culture, 
Valtntine  Wax,  Keeney's  Golden  Wax,  Cylinder  Black  Wax  and  Flage- 
olet Victoria.    Green- podded  sorts,  Red  Valentine  and  Stringless  Green 
Pod.    Dwarf  Horticultural  is  an  excellent  shell  bean. 
27 
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BEETS. 


Variety. 


Date 
edible. 


Remarks. 


Colombia  

Crimson  Chief.  

Detroit  Dark  Bed.  

Dirlgo  Blood  Turnip  

Bobbie's  New  Purple.  

Electric  

Landreth'B  Very  Early  

Lone  Blood  Bed  

Stall's  Model  Blood  Turnip 

Stinson  Dark.  

Surprise  

Egyptian  Turnip  Booted  


Burpee   

Johnson  &  Stokes. 

Ferry  ........  . 

U.  S.  Dept.  Agr.... 

Dobbie  &  Co  

Henderson  

Landreth  

Landreth  

Bnlst  

Burpee  _. 

Johnson  &  Stokes 
John  8.  King  


July 


June 
Aug. 


Joly  10 
10 

Juoe  15 

"  20 


Five  to  six  inches  diameter,  round,  regu- 
lar, rich  oolor. 

Four  to  five  inohes  diameter,  dark  crim- 
son, hard  and  firm,  quality  not  best. 

Ezoellent  sptoimens  of  the  class;  good 
form,  oolor  and  quality. 

Dark  flesh,  firm  and  sweet,  not  crisp  or 
tender,  form  irregular. 

LoDg  Blood  class:  good  form  and  oolor: 
watery,  quality  not  best. 

Regular  form,  color  light,  not  of  high 
quality. 

Fine  form,   flesh  nearly  white,  color 

against  it. 
Excellent  specimens  of  class. 

Perfect  form,  flesh  very  firm,  crisp,  sweet 

and  tender,  bright  crimson. 
Good  form,  very  dark,  firm,  flesh  of  good 

quality. 

Not  of  regular  form,  flesh  white,  eweet. 

not  very  solid  or  crisp. 
An  improvement  over  old  Egyptian. 


The  varieties  of  beets  were  planted  May  18..  When  the  roots  were  from 
two  and  one-half  to  three  inches  in  diameter  they  were  taken  to  be  of 
edible  size,  and  the  dates  given  in  the  table  abova 

Surprise  was  earliest  to  mature,  but  the  color  and  quality  are  not  of  the 
beet.   Its  earlinees,  however,  is  a  strong  point  in  its  favor. 

Egyptian  Turnip  Booted.    John  8.  King,  England.  Early. 

It  seems  to  be  an  improvement  in  form,  firmness  and  quality  over  old 
type  of  Egyptian. 

Columbia  is  a  little  earlier  than  the  Blood  Turnip  sorts,  and  equal  to 
them  in  form  and  quality.    A  very  desirable  sort. 

ShulVs  Model  Blood  Turnip  was  perfect  in  form,  very  firm  flesh  which 
was  crisp  and  tender.  Its  fine  form,  quality  and  earliness  make  it  one  of 
the  best  of  the  Blood  Turnip  beets. 

Long  Blood  is  an  excellent  sort  for  winter  use. 

Egyptian  or  Eclipse  for  first  early,  Bassano  for  greens,  ShulVs  Afodel 
Blooa  Turnip ,  or  any  of  the  Blood  Turnip  class  with  Half -long  or  Long 
Blood  would  give  an  excellent  list  of  varieties  for  the  garden  or  for 
market. 


CABBAGE. 


Sixty-eight  varieties  were  selected  for  the  test  in  cabbages. 

The  seed  of  the  early  sorts  was  sown  in  small  boxes  in  the  forcing 
house,  March  16;  the  medium  varieties  were  sown  April  23,  and  tlie  late 
ones  May  19. 

As  soon  as  the  third  leaf  appeared  on  the  seedlings  they  were  pricked 
out  into  fiats  and  allowed  to  grow  until  the  time  of  transplanting  in  the 
field,  when  twenty-five  plants  of  each  variety  were  set  in  rows  three  and 
one-half  feet  apart. 
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The  early  varieties  were  put  in  the  field  May  18,  the  medium  June  11, 
and  the  late  ones  July  3. 

The  early  sorts  were  watered  once  by  surface  irrigation  when  the  heads 
were  about  half  grown,  but  the  following  rains  furnished  sufficient 
moisture  to  mature  the  crop.  The  early  and  medium  varieties  developed 
large  and  solid  heads,  but  the  wet  weather  retarded  the  growth  of  the 
late  varieties  and  many  failed  to  head,  hence  comparisous  were  not  put  in 
the  table. 

They  were  planted  in  rows  three  and  one-half  feet  apart,  each  plant 
having  a  space  of  twenty  inches  in  the  row. 


CABBAGE. 


Season 

Date. 

S 

a  *» 
3t 

Be 

a  s 
•  § 

da 
z 

|  Namber  plants  headed. 

Total  weight. 

First 
mature 
head. 

Market 

maturity. 

July  20.. 

Aug.  5.. 

IV 

19 

57 

8 

-  29.. 

-  6.. 

80 

18 

26 

2 

It 

tt 

17.. 

8.. 

77 

20 

66 

88 

** 

tt 

to.. 

2.. 

76 

9 

18 

2. 

•» 

tt 

to.. 

t« 

8.. 

71 

18 

60 

8.8 

M 

16.. 

ii 

3.. 

TI 
1 1 

21 

67 

2  71 

17.. 

it 

i.. 

77 

16 

455 

2>8 

II 

tt 

28.. 

tt 

5_. 

79 

9 

21 

2.8 

it 

it 

18.. 

!• 

8.. 

77 

12 

42 

8.5 

28.. 

6.. 

80 

15 

86 

2.4 

21.. 

3.. 

*7A 
fO 

15 

49 

8.26 

It 

21.. 

6.. 

80 

10 

28 

2.8 

»» 

28.. 

it 

6__ 

80 

19 

66 

8.47 

**  II 

24.. 

6__ 

80 

6 

17 

2.87 

It 

tt 

7.. 

ti 

8.. 

77 

17 

70 

4.11 

II 

25.. 

tt 

6.. 

80 

18 

32 

2.48 

•4 

21.. 

it 

8.. 

80 

11 

80 

2.72 

22.. 

ii 

5.. 

79 

8 

28 

3.5 

it 

20.. 

5.. 

79 

22 

70 

8.18 

II 

it 

14.. 

3.. 

77 

17 

70 

4.11 

II 

2L. 

it 

5.. 

79 

21 

78 

8.71 

II 

17.. 

5.. 

79 

16 

55 

8.12 

ti 

18.. 

ii 

5.. 

79 

20 

74 

8.7 

II 

17.. 

ii 

5.. 

79 

16 

64 

4 

22.. 

it 

6.. 

80 

11 

39 

8.54 

tt 

17.. 

it 

8.. 

77 

15 

56 

9.78 

It 

it 

29.. 

tt 

10.. 

81 

9 

18 

2 

II 

29.. 

•i 

10.. 

81 

16 

56 

8.5 

ftfedinm 

An*.  15. 

•t 

25.. 

75 

15 

106 

7.06 

tt 

10. 

20.. 

70 

21 

84 

4 

it 

tt 

18. 

it 

22.. 

78 

12 

71 

5.91 

28. 

Sept.  1.. 

81 

5 

27 

5.4 

it 

tt 

10. 

Aug.20__ 

70 

21 

172 

8.19 

tt 

it 

17. 

28.. 

78 

28 

161 

7 

tt 

it 

17. 

ii 

28.. 

78 

15 

165 

11 

•i 

18. 

25.. 

75 

28 

184 

8 

it 

18. 

76 

20 

146 

7.8 

tt 

it 

16. 

24.. 

74 

19 

157 

8.29 

tt 

10. 

20.. 

70 

17 

128 

7.81 

tt 

80. 

Seot.!.. 

81 

21 

202 

9.61 

19. 

1- 

81 

28 

110 

4.74 

Variety. 


All  Head  

Brunswick  Improved  

Bullock  Heart  

Dwarf  Flat  Datoh  

Earliest  

Btsmpee   

Express  

French  Ox  Head  

Hend.  Early  Spring  

Henderson  Early  Summer. 

Landreth  Earliest  Market 

Bloomsdale  

Reedland  Drumhead  

Reynolds.  .  _  

Seizor's  Lightning;  

Sootland  Early  

St.  John's  Drumhead  

Summer  Flat  Head  

Wakefield,  Early  Jersey... 
Wakefield,  Early  Selected.. 

Wakefield,  Charleston  

Wakefield,  Large  Jersey ... 

Wakefield,  Prise  

Wakefield,  Washington.... 

Winnigstadt  

Wonderful  

York  Early   

York  Early  

All  The  Year  Bound  

All  The  Year  Bound  

Braunsohweiger  

Eclipse  

Long  Island  

Lupton   

Lupton   _•  

Midsummer  

Seizor's  Ideal  -  

Short  Stem  

Succession  

Vandergaw  

World  Beater  


Burpee  .  

Vaughan   

Landreth  

Landreth   ... 

Johnson  &  Stokes.. 

Ferry   

vaughan  

Henderson  

Henderson  

Henderson  

Landreth  

Landreth  

Landreth   

Gregory   

Salzer  

Burpee  

Henderson  

Landreth  

Vaughan  

Vaughan   

Henderson  

Vaughan  

Maule  

Nor  thru  p,  Braslan, 
Goodwin*  Co.... 
Ferry  

Johnson  &  Stokes.. 

Henderson  

J.  Kling   

Landreth  

Johnson  &  Stokes.. 


Maule  

Brill  

Burpee  

Maule..... 

Maule  

Salxer  

Henderson 
Henderson 
Vaughan .. 
Burpee  
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The  table  includes  many  kinds  that  have  been  on  trial  for  several  years, 
some  of  which  show  special  valne  and  were  grown  for  the  purpose  of 
comparison. 

Among  the  standard  early  varieties  are  Salzer's  Lightning,  the  Wake- 
fields,  Henderson's  Early  Summer,  Bloomsdale  Early  Market  and  Early 
Flat  Dutch.  All  are  of  value  for  the  production  of  early  solid  "heads  of 
good  size,  shape  and  quality. 

For  medium  varieties  there  are  none  better  than  Succession,  All  Seasons, 
Reynolds,  and  the  Early  Drumheads,  some  of  which  produce  heads  equal 
in  size  and  quality  to  some  of  the  winter  varieties. 

The  Drumheads,  Flat  Dutch  and  Bock  Heads  stand  at  the  head  as 
winter  cabbages  in  size,  firmness,  flavor  and  keeping  qualities. 


NOTES  ON  VARIETIES. 

The  following  notes  are  given  on  some  of  the  newer  varieties  that  appear 
to  be  of  merit: 

Early. 

Bullock  Heart,  from  Landreth,  was  one  of  the  first  to  develop  mature 
heads.  The  plants  are  small ;  stems  short  and  stout;  foliage,  light  green 
and  grows  many  superfluous  leaves.  Outer  leaves  are  smooth,  thick,  erect, 
glazed;  head  conical,  very  solid.  The  type  is  similar  to  that  of  Wakefield 
and  it  is  a  valuable  sort,  being  a  strong,  quick  grower. 

French  Ox  Head,  from  Henderson,  is  a  variety  maturing  a  little  later 
than  Brunswick  Improved;  heads  were  small,  soft  and  not  true  to  any 


lenderson's  Early  Spring  is  a  valuable  early  sort,  of  the  type  of  Hen- 
derson's Early  Summer,  but  a  little  smaller.  The  plants  are  small;  stem, 
short  and  stout;  leaves,  dark  green,  oval,  smooth,  a  little  glazed  and  few 
in  number.    Heads  are  of  medium  size,  flat,  round  and  hard. 

Beedland  Drumhead. — Landreth.  The  plants  are  large,  strong  growers 
heavily  covered  with  white  bloom.  It  is  a  short  stemmed,  flat  headed 
second  early  sort;  heads  are  surrounded  with  miich  superfluous  foliage, 
but  are  very  hard  and  compact    True  to  type. 

Scotland  Early,  from  Burpee,  is  a  variety  that  resembles  the  Wakefield 
but  is  not  as  desirable.  The  plants  were  strong;  leaves  large,  oval,  with 
undulate  border;  bloom,  thin;  heads  of  fair  size,  true  to  type,  but  not  very 
hard,  and  surrounded  with  a  large  amount  of  superfluous  foliage. 

Summer  Flat  Head,  from  Landreth.  Not  true  to  type;  appears  to  be 
badly  mixed  in  the  seed;  some  good  heads  but  it  showed  no  distinct  type 
as  to  growth,  size,  shape  or  color. 

Prize  and  Washington  Wakefields,  from  Maule  and  Northrup,  Braslan 
and  Goodwin,  are  much  alike.  They  are  of  the  type  of  the  Early  Jersey 
Wakefield,  but  seem  to  be  a  few  days  later.  Plants  of  medium  size;  stem, 
short  and  stout;  leaves,  small,  dark  in  color,  oval  or  spoon  shaped;  heads 
conical  and  very  solid,  with  very  few  surplus  leaves.  Both  are  valuable 
early  varieties,  being  strong  growers  and  sure  headers. 

Wonderful,  from  Johnson  &  Stokes.  The  plants  are  very  small,  with 
short,  slim  stems;  foliage  compact,  smooth,  dark  green  and  numerous  out- 
side leaves;  heads,  conical,  good  size,  but  rather  loose.  Its  special  value  as 
an  early  sort  is  that  it  can  be  grown  very  close  and  develops  rapidly. 
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Medium  Varieties. 

Among  the  medium  varieties,  those  of  special  value  are  as  follows: 

All  the  Year  Round,  from  Landreth.  This  cabbage  is  about  ten  days 
later  than  the  Early  Drumhead  varieties.  Plants  are  medium  size;  stem, 
short  and  strong;  heads,  very  solid,  large  and  flat;  leaves,  dark  blue,  very 
thick  and  leathery,  bat  no  amount  of  extra  foliage.  As  the  name  might 
indicate,  it  is  a  valuable  medium  or  late  variety. 

Braunschweiger  (Salzer),  is  one  of  the  leading  varieties  for  pickling, 
The  heads  are  very  large,  compact,  tender  and  juicy;  stem,  short  and 
stout;  foliage,  light  green  with  purple  border.  It  has  more  superfluous 
leaves  than  All  the  Year  Bound,  and  is  a  little  glazed. 

Long  Island,  from  Brill,  resembles  the  Lupton  but  is  not  true  to  type, 
hence  of  no  special  value. 

Lupton,  from  Burpee,  was  originated  in  1888  by  J.  M.  Lupton,  one  of 
the  most  successful  cabbage  growers  on  Long  Island.  The  plants  are 
large;  heads,  thick,  flat,  hard,  crisp  and  juicy,  and  are  nearly  covered  by 
the  outside  leaves  overlapping  them.  The  leaves  are  of  dark  bluish  green 
color  with  purple  border,  and  well  tilled  to  the  union  with  the  stem.  A 
valuable  medium  variety  for  its  size  of  heads,  vigor  of  plants  and  general 
high  qualities. 

Midsummer,  from  Maule's  seed  house,  developed  the  largest  per  cent  of 
solid  heads  of  any  variety  in  the  test  In  shape,  form  and  type  it  resem- 
bles All  the  Year  Bound.  The  plants  were  large  and  vigorous,  developing 
enormous  heads  that  were  solid,  white,  crisp  and  juicy;  stem  short  and 
stout;  foliage  thick,  light  green  with  white  bloom,  growing  but  a  very  few 
outside  leaves.  This  being  such  a  sure  header,  it  promises  to  be  of  value 
to  the  commercial  gardener. 

Salzer' s  Ideal,  Salzer,  grows  a  symmetrical  flat  shaped  head,  and  is  uni- 
form in  size.  The  heads  are  solid,  crisp,  on  a  short  stem,  well  covered 
with  light  green  foliage  tinted  with  white  bloom.  The  heads  have  very 
few  extra  leaves  and  are  not  as  large  as  Lupton. 

Short  Stem,  Henderson's,  is  a  variety  that  is  true  to  type  and  a  valuable 
cabbage  for  medium  or  late  use.  It  grows  a  little  smaller  than  Midsummer 
but  is  a  sure  header  and  identical  with  it  in  quality. 

Succession  is  one  of  the  standard  varieties  and  showed  a  large  per  cent 
of  developed  heads.  It  is  about  two  weeks  later  than  the  Early  Summer 
and  is  all  its  name  implies.  The  heads  are  large,  flat,  thick,  very  solid  and 
crisp;  stems  short  and  stout;  foliage  medium  light  with  blue  white  bloom. 
True  to  type  and  valuable  for  a  medium  or  late  crop. 

World  Beater,  Burpee's,  stands  with  Midsummer  and  Succession  for 
per  cent  of  heads  matured.  The  foliage  is  broad,  compact,  dark  green 
with  brown  tints;  very  true  to  type,  developing  firm,  crisp  heads  of  fine 
quality. 

Late  Varieties. 

Market  Gardener's  Flat  Dutch,  Landreth,  grows  a  large,  vigorous  plant 
with  a  short,  stout  stalk.  The  foliage  is  compact,  medium,  dark  green 
with  r€d  and  purple  border;  heads  large,  broad,  flat,  thick  and  solid,  en- 
cased by  the  leaves  overlapping  each  other.  True  to  type  and  a  desirable 
variety. 

Northrup,  Braslan,  Goodwin  and  Company's  One  Hundred  Weight,  and 
Johnson  and  Stokes'  Bock  Head  are  identical,  true  to  type,  and  developed 
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a  good  per  cent  of  heads,  the  same  shape  and  quality  as  Flat  Dutch,  but 
not  as  valuable,  lacking  in  size. 

Bed  Drumhead,  from  Ferry  &  Co.,  of  Detroit.  The  principal  value  of 
this  variety  is  its  shipping  qualities.  It  is  a  vigorous  grower,  producing 
round,  hard  heads;  foliage,  thick,  red,  with  white  bloom.  A  valuable  sort 
for  market  gardeners  owing  to  its  vigor,  hardiness,  size  and  weight. 

Two  varieties  of  Netted  Savoy,  from  Henderson  and  Johnson  &  Stokes, 
were  of  the  same  type  and  growth.  The  plants  were  of  medium  size,  short 
stem  and  vigorous  growers;  heads  solid,  compact  and  elliptical  in  form; 
foliage  yellow,  with  green  tint.  Not  of  special  value,  although  by  some 
they  are  admired  on  account  of  their  delicate  flavor. 

Champion  Drumhead,  J.  Eling,  Essex,  England.  The  Drumheads  are 
the  largest  growing  varieties  of  cabbage,  producing  large,  broad,  deep, 
hard  heads  of  high  quality  and  should  be  grown  in  every  garden  for  a 
winter  sort,  as  they  are  sure  headers  and  good  keepers. 

The  varieties  of  Chinese  and  Siberian  cabbage  grown  proved  to  be 
different  kinds  of  mustard  and  were  of  no  value. 


KALE  AND  KOHL  BABI. 

Four  varieties  of  Kale  were  grown,  Curled  Scotch,  Dwarf  Moss,  German 
Dwarf  Purple  and  Green  Scotch  Curled,  the  seed  of  which  was  all 
obtained  from  D.  M.  Ferry  &  Co.,  Detroit. 

The  Curled  Scotch  is  a  light  green,  dwarf  spreading  variety,  reaching 
under  good  treatment  a  diameter  of  three  feet.  The  leaves  are  very  curled 
on  the  border  and  of  a  mild,  sweet  flavor  when  cooked.  Greatly  admired 
by  some  people  for  salads,  and  is  grown  for  greens  during  the  winter,  as  it 
will  endure  a  low  temperature  without  injury. 

Dwarf  Moss  is  a  very  close  curled,  green  variety,  growing  a  little  taller 
than  Curled  Scotch,  but  not  as  spreading,  averaging  about  twenty-four 
inches  in  height. 

German  Dwarf  Purple  is  a  very  attractive  variety;  low  growing,  spread- 
ing to  a  diameter  of  three  to  four  feet;  fine  curled  and  of  a  rich  purple  color. 
Not  as  sweet  flavor  as  the  green  sorts  but  more  attractive. 

Green  Scotch  Curled  is  a  tall  growing  sort,  often  reaching  three  to  four 
feet  in  height  Not  as  spreading  as  the  dwarf  kinds  and  leaves  are  not  set 
as  close  on  the  stalk.    Of  mild  flavor  and  very  tender. 


KOHL  BABI. 

Seed  was  obtained  from  D.  M.  Ferry  &  Co.,  of  two  varieties  of  Kohl 
Babi,  the  White  and  Purple  Vienna,  which  differ  only  in  color.  They 
grow  a  large  bottom,  smooth,  having  but  few  leaves  and  small  roots.  A 
choice  vegetable  for  many  people  when  cooked  and  eaten  the  same  as 
cabbage. 
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CUCUMBERS. 


The  cucumbers  were  planted  June  2.  The  following  table  gives  the 
varieties  planted  and  the  dates  hen  the  fruits  were  of  pickling  size  and 
when  ready  for  slicing. 


CUCUMBER8. 


Variety. 


Date 
of  pickling 


Date 
of  slicing 
else. 


Cluster— Early  

Commercial  Piekle.  

Cool  and  Crisp  

Emerald   

Eskimoso  

Green  Proline  

Long  Green  M  

Market  Garden  

Persian.  

Proline  Piekle  

Russian  Early  

Short  Green  

White  Spine— Arlington . 

White  Spine— Early  

White  Spine-Erergreen 

White  Spine— Fordhook 
White  Spine— Monarch .. 

Japan  No.  1  

Japan  No.  2  

Climbing  No.  4  

Chinese.  


Ferry   

Ferry   

Thorbnrn.   _  

Ferry   

Child*  . 

Johnson  &  Stokes   

Henderson  

Ferry  

Salaer  

Salser  

Salaer  

Ferry   

Ferry-  

Vanghan  

Ferry  

Johnson  &  Stokes  

Burpee   

Back  bee.  

Oregon  Agricultural  College.... 

Oregon  Agricultural  College  

Oregon  Agricultural  College.... 
Oregon  Agricultural  College — 


Aug.  1. 
July  21. 
Jnly  29. 
July  21. 
Ang.  4. 

Jnly  ML 
Jnly  24. 
Ang.  2. 
Aug.  1. 
Jnly  26., 

Jnly  27. 
Jnly  23. 
Jnly  26. 
July  28. 
Jnly  29. 
Jnly  29  .. 

Jnly  29. 
Aug.  1.. 
Aag.  1. 
Aug.  8.. 
Ang.  6. 
Aug.  8. 


Aug.  8 

July  27 

Aug.  5 

Aug.  t 

Aug.  10 

July  24 

July  29 

Aug.  10 

Aug.  6 

Aug.  1 

Aug.  1 

July  27 

Jnly  81 

Ang.  1 

Aug.  8 

Aug.  8 

Aug.  8 

Aug.  8 

Aug.  7 

Aug.  9 

Ang.  14 

Ang.  10 


NOTES  ON  VARIETIES. 

Albino  is  late,  but  the  plants  are  strong  growing  and  productive.  It  is 
an  excellent  sort  to  furnish  small,  white  pickles.  The  variety  is  also  good 
for  table  use  because  of  its  delicate  flavor.  A  most  desirable  white  sort 
for  pickles  or  table  use. 

Emerald.  The  plants  are  of  strong  growth  but  scarcely  so  productive 
as  many  others.  Fruits  much  the  shape  of  Arlington  White  Spine,  but 
later  in  maturing  and  without  spines.  Color,  a  rich,  light  green.  An 
excellent  sort  for  large,  late  pickles  and  for  slicing  purposes,  because  the 
fruits  remain  a  long  time  in  condition  before  ripening. 

Eskimoso.  Plants  are  of  small  growth  and  fruits  are  borne  close  to  hill. 
The  fruits  closely  resemble  Russian  in  form,  but  the  season  is  several  days 
earlier.  Excellent  for  small,  early  pickles,  because  of  the  firm  flesh,  its 
excellent  quality  and  the  late  development  of  the  seeds;  also  one  of  the 
best  early  slicing  sorts. 

Market  Garden  is  one  of  the  best  slicing  sorts  on  account  of  the  strong 
growing,  very  productive  plants,  and  its  length  of  season  for  producing 
fruits. 

Persian  lacks  quality.    Is  of  no  practical  value. 
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Commercial  Pickle  is  a  good  sort  to  grow  for  small  to  medium-sized 
pickles. 

duster  was  the  first  variety  to  produce  fruits  suitable  for  slicing.  As 
an  early  slicing  sort  it  has  a  place. 

Green  Prolific,  because  of  its  great  productiveness  ranks  among  the  first 
sorts  for  general  pickling  purposes. 

Long  (treen.  The  merits  of  this  variety  for  late  pickles  and  for  table  use 
are  well  known. 

White  Spine.  There  are  several  strains  of  this  well-known  sort  differ- 
ing slightly  in  plant  growth  and  form  or  color  of  fruit.  All  are  good. 
This  variety  is  the  best  medium  season,  general  purpose  cucumber. 

Cool  and  Crisp  closely  resembles  the  White  Spine  class. 

Japan  No.  1  and  No.  2.  The  seed  of  these  sorts  came  from  Japan. 
The  plants  are  of  strong,  healthy  growth,  but  less  productive  than  most 
others  grown.  The  fruits  were  of  good  size  and  form,  and  possessed  a 
flavor  distil) ot,  but  not  unpleasant.  No.  2  was  later  than  No.  1  and  better 
in  quality.    These  sorts  are  inferior  to  our  well-known  varieties. 


SUMMARY  OF  VARIETIES. 

The  following  sorts  are  recommended  for  the  purpose  named: 

For  early  pickles — Russian. 

For  early  slicing — Cluster. 

For  early  slicing  and  pickling — Eskimoso. 

For  general  pickling — Commercial  Pickle  and  Ghreen  Prolific. 

For  table  use —  White  Spine  and  Long  Oreen. 

If  a  white  sort  is  desired  Albino  would  give  satisfaction. 


LETTUCE. 


The  forcing  varieties  were  started  early  and  the  plants  placed  in  hot- 
bed* to  test  their  adaptability  for  that  purpose. 

Tennis  Ball  forms  very  compact  heads  of  medium  size.  The  outer  leaves 
are  dark  green,  while  the  head  is  quite  light  in  color,  tender  and  of  best 
quality.  It  matures  quite  early  and  was  the  best  close  heading  sort  in  the 
beds. 

Silver  Boll  is  not  so  close  heading  as  the  preceding,  the  leaves  are 
lighter  green  and  tipped  with  white.  The  heads  are  attractive  in  appear- 
ance and  their  quality  of  the  best.  Scarcely  so  large  as  Tennis  Ball,  but 
a  little  earlier  in  maturing. 

Sensation.  A  little  later  in  maturing  than  Silver  Ball;  closely  resembles 
that  variety,  but  its  leaves  are  more  waved,  heads  more  loosely  formed, 
and  it  is  scarcely  so  good  in  quality. 

Boston  matures  about  the  same  time  as  Silver  Ball;  heads  a  little  larger, 
deeper  yellow  in  color  and  less  compact  Of  longer  season  than  Silver 
Ball  and  an  excellent  forcing  sort. 

Hubbard  Market.  A  few  days  later  than  Tennis  Ball  and  closely 
resembling  that  sort,  but  the  heads  are  larger  and  not  so  close. 
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White  Star.  A  large,  loose  heading  sort,  closely  resembling  Black- 
seeded  Simpson,  but  earlier  in  maturing.  It  has  a  long  season,  and  is  one 
of  the  best  large,  loose  heading  sorts  for  forcing  in  hot- beds. 

Buttercup  forms  close  heads  of  a  beautiful  yellow  color  and  of  fine 
quality.    It  is  not  a  quick  growing  sort. 

^  Market  Gardener's  Forcing  forms  a  large,  loose  head.  The  leaves  are 
light  green  in  color,  considerably  curled.  It  is  a  quick  grower  and  stands 
heat  well.   Much  like  Grand  Rapids. 

Silesia.  An  upright,  loose  grower;  does  not  form  a  head.  An  excellent 
sort  to  grow  for  early  cutting,  as  the  leaves  may  be  cut  when  quite  small. 

Landreth  Chitting.  Manner  of  growth  quite  like  Silesia,  but  the  leaves 
are  smaller  and  it  is  a  quicker  grower. 


LETTUCE  OUT  OF  DOORS. 

Plants  of  the  varieties  above  mentioned,  together  with  twenty  other 
sorts,  were  transplanted  to  the  open  ground  May  6.  The  data  given  in 
the  table  below  were  obtained  from  this  planting. 

LETTUCE. 


Variety. 


Black  Seeded  Batter  . 

Boston    

Blonde  Beauty  

Bloomedale  Reliable.. 
Brown  Dutch.  


Buttercup  

Deacon  

DenTer  Market  

Drumhead  Cabbage. 
Dwarf  White  Heart. . 


Frankfort  Head.... 

Hanson  

Hnbbard  Market... 

Iceberg  

Landreth  Cutting. 


Largest  of  AIL  

Market  Gardener's  Poroing  

Market  Gardener's  Private  Stock... 

Mignonette  

Morse  


Ninety  and  Nine  

Philadelphia  Batter.. 

Prise  Head  

Sensation  

Silesia  


Silver  Ball . 


Simpson  Curled  (black  seed) . 
Simpson  Cor  led  (white  seed) . 

Sunset   

Tennle  Ball  

Tilton  White  Star  


Seedsman. 


Ferry  

Ferry   

Vaushan  

Landreth.  

Ferry   

Ferry  

Ferry  

Ferry  

Ferry  

Burpee  

F*rry-  

Ferry.  

Ferry  

Vaughan  

Landreth..  

Landreth  

Ferry  

Ferry  

Henderson..  

Burpee  

Vaughan  

Ferry  ..   

Ferry  

Johnson  &  Stokes 
Ferry  

Ferry  

F*rry  

Ferry  

Henderson  

Ferry  

Ferry  


Date  of 
maturity. 


June  15 

"  15 

44  18 

"  10 

41  18 

44  10 

44  18 

44  15 

"  14 

"  20 

"  13 

*'  15 

44  18 

44  15 

44  12 

44  18 

44  10 

44  14 

44  10 

44  14 

44  11 

44  8 

44  12 

44  14 

44  18 

41  12 

44  It 

•4  15 

44  15 

44  11 

44  15 


Average 
weight  of  a 
single  head. 


14  os. 

lib.  8  oa. 
lib.  18  os. 
64  OB. 

13  CB. 

10*  "of. 

14  ra. 
lib.  IftOB. 

0  OB. 

lib.  8  Icz. 

9  "obL 
lib.  74  ca. 

9>4  ob. 
1  lb.  15  ob. 
10V4  ob. 

lib.  6  r£ 

8  OB. 
9*  OB. 

15  OB. 
1  lb.  11  OB. 

8  OB. 
5  OB. 
lib.  IttGB. 
15  CB. 

lib.  8  os. 

11  ob! 
lib.  10  ob. 
lib.  9V&CB. 
lib.  2V4ob. 

11  OB. 
lib.  7  ob. 


Iceberg.  This  sort  forms  a  very  large  head,  quite  close  and  compact. 
The  outer  leaves  are  a  purplish  green,  lighter  at  tips,  and  curl  over  to 
protect  the  head  from  sun  and  to  blanch  it,  making  it  tender  and  of  best 
quality. 

38  Digitized  by  G00gle 


220 


MICHIGAN  EXPERIMENT  STATION. 


The  heads  remain  in  edible  condition  a  long  time  before  sending  up  a 
seed-stalk.   A  very  valnable  sort  for  garden  use. 

Morse.  A  lettuce  of  Simpson  type,  but  it  is  a  larger  and  better  grower 
and  stands  heat  better.  Promises  to  be  an  acquisition  in  the  garden  as 
well  as  under  glass. 

Dwarf  While  Heart  is  a  most  excellent  Cos  variety,  blanching  well  and 
of  best  quality  and  long  standing. 

Hanson,  Blonde  Beauty,  Simpson  and  White  Star  are  large  growing, 
loose  heading  sorts,  excellent  for  outdoor  planting. 

Prize  Head.  If  one  desires  a  dark-colored,  purplish  green  lettuce  of 
fine  texture  and  long  standing  quality,  this  sort  would  be  satisfactory. 

Mignonette  quite  closely  resembles  Prize  Head,  but  is  earlier  and  forms 
a  smaller,  . closer  head. 


ONIONS. 


The  experimental  list  of  onions  included  twenty-nine  American,  one 
Siberian,  one  Mongolian  and  three  Japanese  varieties. 

The  excessive  rains  of  the  season  retarded  the  growth  of  the  American 
sorts  and  prevented  their  maturing;  but  the  others  were  entirely  drowned. 

The  Bermuda  onions  are  gaining  great  popularity  for  quick  growth,  and 
large  well  formed  bulbs. 

The  Bed  and  White  differ  only  in  color,  both  having  a  thin  skin,  crisp 
flesh  and  mild  flavor. 

Bountiful,  from  Landreth,  is  a  medium-sized,  globular  onion,  with  yel- 
low skin  and  white,  tender  flesh. 

Danvers  Yellow,  from  D.  M.  Ferry.  One  of  the  standard  varieties  for 
commercial  or  domestic  use,  producing  a  round,  firm  bulb  .of  good  flavor, 
and  fine  keeping  qualities.  By  a  careful  selection  of  seed  of  the  Globe 
type  a  distinct  form  has  .been  obtained  called  Globe  Danvers,  but  the 
quality,  texture  and  flavor  are  the  same. 

Extra  Early  Red,  from  Ferry,  is  much  like  Bermuda  Bed,  of  medium 
size  and  flat;  very  prolific  and  uniform  in  shape  and  size.  A  good,  early 
market  variety. 

Gigantic  Gibraltar,  Burpee.  The  Gibraltar  is  very  similar  to  Prize- 
taker,  but  more  globular  and  of  lighter  color.  It  is  a  very  fine  looking 
onion,  straw  colored  skin,  white  crisp  flesh  and  very  mild  flavor. 

The  Southport  Globes,  Red,  White  and  Yellow,  also  Michigan  Yellow 
Globe,  are  varieties  that  need  no  description,  as  nearly  every  gardener's 
list  includes  them.  They  are  all  good  shaped,  prolific  and  mild-flavored 
varieties.   The  seed  was  obtained  from  D.  M.  Ferry  &  Co. 

Golden  Ball  and  Ivory  Ball,  from  Johnson  &  Stokes,  are  two  varieties 
that  belong  to  the  Globe  class.  They  have  respectively  a  bright  yellow 
and  pure  white  tender  skin,  snow-white,  tender  flesh  and  mild  flavor. 
They  are  among  the  best  keepers. 

Gold  Seal,  from  Landreth,  is  an  early  variety,  resembling  Extra  Early 
Bed,  except  in  color,  which  is  a  bright  yellow.   A  desirable  early  sort. 

Golden,  from  Landreth.  This  is  a  very  round  variety,  rich  in  color, 
much  like  the  Danvers,  but  larger,  harder  and  a  better  keeper.  This 
seems  to  be  a  desirable  acquisition  for  the  market  gardener's  list  or 
as  a  domestic  variety. 
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Italian,  from  Ferry  &  Co.  The  white  Italian  onions  embrace  several 
varieties,  viz.:  Marzajola,  Queen,  Rocca,  Silver  King  and  Portugal,  all 
being  of  good  size,  pure  white,  tender  and  good  flavor. 

These  varieties,  if  sown  thickly,  produce  fine  pickling  onions;  but  if 
sown  very  early  in  hot-beds,  or  under  glass,  and  then  transplanted,  they 
will  grow  into  large,  delicious  flavored  bulbs. 

Prizetaker.  D.  M.  Ferry  &  Co.  One  of  the  standard  varieties  that 
needs  no  description. 

The  outside  skin  is  rich  purplish  yellow;  flesh,  very  white,  tender  and 
mild  flavored;  solid.and  a  good  keeper. 

This  is  one  of  the  best  varieties  for  starting  under  glass  and  transplant- 
ing; much  work  in  that  line  was  done  this  season  with  satisfactory  results. 

Prizewinner,  from  D.  M.  Ferry,  is  an  exact  duplicate  of  Prizetaker, 
except  in  color,  which  is  a  pure  white. 

Every  gardener  should  grow  one  of  these  varieties. 

Silver8kin9  Round  White,  from  D.  M.  Ferry,  is  a  valuable  early  sort,  as 
it  grows  very  rapidlv,  and  is  extensively  used  for  bunching. 

It  is  very  white,  nrm,  crisp  and  mild  flavored. 

Strasburg,  from  Landreth.  This  leading  yellow  variety  is  globe  shaped 
and  of  medium  size,  with  a  thin  skin,  and  very  tender,  mild  flavored  flesh. 

Wetfiersfield,  from  D.  M.  Ferry.  Among  the  red  onions  this  is  the 
variety  most  commonly  grown.  It  is  very  prolific,  large,  and  considerably 
flattened;  flesh,  purplish  white,  fine  grain,  crisp  and  tender,  but  not  as 
mild  flavored  as  some  others.   A  good  keeper  and  shipper. 

Yellow  Dutch,  from  D.  M.  Ferry  is  nearly  identical  with  Yellow  Dan- 
vers,  but  is  a  little  later.   A  good  grower  and  shipper. 

Zittan  CHant,  from  Ferry,  is  a  very  large,  yellow  onion  of  superior 
quality. 


PEAS,  1896. 


The  thirty-four  varieties  of  peas  grown  this  year  included  several  of  the 
older  standard  sorts,  and  the  new  ones  sent  out  as  novelties  by  the  differ- 
ent seedsmen. 

The  object  was  not  to  see  how  many  varieties  could  be  grown,  but  to 
determine  which  are  of  superior  merit,  and  if  any  of  the  new  sorts  are 
some  old  varieties  renamed,  thus  aiding  the  grower  in  selecting  only 
desirable  kinds. 

The  seed  was  sown  April  twenty-seventh,  in  double  rows,  the  drills 
being  four  inches  deep,  and  twelve  feet  long,  using  about  one  seed  to  each 
two  inches,  or  one  hundred  and  forty-four  for  each  variety. 
I  Heavy  rains  followed  immediately,  and  packed  the  soil,  preventing  many 
of  the  sprouts  from  coming  up  and  causing  others  to  rot 

The  varieties  Crown  Prince,  New  Life,  Nott's  Excelsior,  Renown,  Nott's 
No.  961,  and  Telephone  seemed  to  be  most  injured,  and  showed  the 
smallest  per  cent  of  seeds  germinated. 

The  rains  which  followed  during  the  season  afforded  an  abundant  supply 
of  moisture  and  a  good  crop  was  grown. 

The  Alaska  reached  edible  maturity  June  13,  thus  being  the  earliest 
variety. 

Peas  may  be  divided  into  seven  distinct  classes,  as  follows,  viz.: 
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Class  I. — Plants  tall,  exceeding  four  feet;  seeds  white  or  cream  colored; 
pods  curved. 

Black-eyed  Marrowfat.  Plants  four  to  five  feet  high,  branching  at  base 
but  very  slender.  Foliage  dark  green,  stipules  large;  pods  light  green, 
strictly  canoe  shaped,  and  blunt  at  apex,  containing  six  to  seven  spherical 
moderately  sweet  peas;  very  similar  to  the  old  White  Marrowfat,  but  differ- 
ing in  having  a  curved  pod,  and  a  round,  dark  brown  spot  on  that  part  of 
the  seed  called  the  hilum;  a  little  later  coming  to  maturity. 

900  to  1.  A  new  variety  put  out  by  Landreth,  with  vines  four  to  five 
feet  high;  foliage  light  green;  stipules  large;  pods  slightly  curved  and 
very  pointed  at  apex;  small  in  size  but  containing  %even  to  eight  very 
plump,  round  peas,  with  a  sweet,  rich  flavor.  It  promises  to  be  a  valuable 
variety. 

Class  II. — Plants  tall,  exceeding  four  feet;  white  or  cream-colored 
seeds,  curved  pods. 

Champion  of  England,  a  true  type  of  this  class,  is  one  of  the  oldest 
varieties,  and  is  extensively  grown  for  late  commercial  and  domestic  pur- 
poses. 

Giant-podded  Marrowfat  A  new  variety  sent  out  by  Johnson  & 
Stokes  this  season.  Plants  three  and  one-half  to  six  feet  high,  branching 
at  base,  with  stout  stems;  foliage  dark  green;  pods  dark  green,  large, 
broad,  straight,  blunt  at  apex,  and  three  to  four  inches  in  length;  peas 
large,  round,  flattened  a  little  when  old;  sweet;  generally  six  to  eight  in 
each  pod;  season  late;  quality  fine.  It  mildewed  badly  or  would  be  con- 
sidered equal  to  Champion  of  England. 

Telegraph  and  Telephone  are  two  varieties  that  belong  to  this  class. 
They  are  very  similar,  and  differ  from  Champion  of  England  in  being 
shorter  and  several  days  earlier. 

The  pods  are  large  and  plump,  containing  five  to  eleven  sweet,  highly 
flavored  peas.    They  are  excellent  medium  late,  wrinkled  sorts. 

Class  III. — Half  dwarf  varieties,  two  to  four  feet  high.  Peas  smooth 
or  slightly  indented ;  white  or  cream  colored;  pods  straight,  or  nearly  so. 

Ferry's  Extra  Early  is  a  good  type  of  this  class,  and  is  nearly  iden- 
tical with  the  old  variety  Daniel  O'Kourke. 

The  vines  are  two  to  three  feet  high,  and  are  quite  vigorous  and  pro- 
ductive. Foliage  dark;  pods  dark,  good  size,  broad,  blunt  at  apex,  usually 
five  to  six  plump,  round,  sweet  peas  in  each. 

In  quality  this  variety  equaled  Daniel  O'Rourke,  but  did  not  t-how 
quite  as  large  a  per  cent  of  peas. 

Eugenie.  Introduced  by  Landreth.  Vines  three  to  four  feet  high; 
foliage  dark;  very  prolific;  pods  medium  size,  light  colored  and  canoe 
shaped;  peas  four  to  eight  in  each  pod,  sweet  and  tender.  Would  not 
recommend  it  as  a  commercial  variety,  fearing  that  it  would  not  endure  a 
drouth,  as  the  vines  are  very  spindling.  4 

Horsfordys  Market  Garden,  from  Ferry,  and  Market  Gardener's  Second 
Early,  from  Johnson  &  Stokes,  are  almost  identical  with  Bliss  Everbear- 
ing, differing  only  in  having  larger  and  darker-colored  vines.  The  vines 
are  two  and  one-half  to  three  feet  high  and  very  productive.  Foliage  very 
dark.  Pods  straight,  plump,  smooth,  blunt  at  apex.  Peas,  round,  sweet, 
tender,  and  four  to  seven  per  pod.    A  good  variety  for  second  early. 

New  Life. — A  new  variety  from  Gregory.  Vines  two  and  one-half  feet 
high,  strong  growers;  foliage,  dark  green;  very  prolific.  Pods  long,  straight 
and  broad,  containing  from  five  to  eight  sweet-flavored  peas.   This  variety 
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and  Shropshire  Hero  resemble  an  Improved  Stratagem  and  are  desirable 
acquisitions  to  a  gardener's  list  for  second  early.  They  are  very  productive 
and  of  superior  quality,  * 

Glass  IV. — One-half  dwarf;  seeds  blue  or  bluish- white;  pods  straight. 

Dwarf  Sugar,  recommended  by  Landreth,  is  the  sole  representative  of 
this  class.  Vines  strong,  vigorous  growers,  two  to  two  and  one-half  feet 
high.  Foliage,  light  green;  pods,  long,  straight,  blunt  at  apex,  with 
indentations  marking  the  location  of  peas.  Peas,  very  sweet,  averaging 
six  to  ten  per  pod.  The  pods  are  edible  and  are  used  the  same  as  string 
beans.   A  very  promising:  variety,  prolific  and  of  high  quality. 

Glass  V. — Vines  half  dwarf;  seeds  green,  bluish-green,  white  and  cream 
colored;  seeds  shriveled.   Type,  Alaska. 

Alaska.  Prom  D.  M.  Perry.  Vines,  two  and  one-half  feet  high, 
vigorous,  strong  growers.  Pods,  good-sized,  containing  four  to  seven  large, 
sweet  peas.  The  Alaska  is  very  prolific  and  reached  edible  maturity 
several  days  in  advance  of  Daniel  O'Rourke  and  other  early  sorts. 

Crown  Prince.  A  variety  introduced  by  Johnson  &  Stokes.  Vines  two 
to  three  feet  high,  foliage  dark  green.  Vigorous  growers,  very  prolific,  in 
pods  containing  four  to  seven  large,  plump,  sugary  peas.  This  promised 
to  be  equal  to  Alaska  but  did  not  mature  quite  as  evenly. 

Daisy.  Sent  out  by  J.  J.  H.  Gregory.  Very  few  seeds  germinated.  Vines 
strong  and  vigorous,  with  dark  green  foliage.  Pods  large,  plump,  smooth, 
containing  six  to  ten  sweet,  tender  peas.  It  matured  all  its  pods  on  the 
same  day. 

Echo  Disseminated  by  W.  A.  Burpee.  Vines  two  to  three  feet  high; 
foliage  very  dark  green;  pods  long,  broad,  some  glaucous.  Peas  large,  oval 
to  spherical,  tender  and  sweet,  averaging  six  to  seven  per  pod.  Echo 
resembles  Daisy,  and  they  promise  to  be  two  valuable  early  sorts. 

Bliss9  Everbearing  at  one  time  was  a  leading  variety  but  is  now  excelled 
by  Alaska  and  other  new  sorts. 

Hancock.  Sent  out  by  Gregory,  and  Rural  New  Yorker,  from  D.  M. 
Ferry,  were  so  nearly  alike  that  no  marked  difference  could  be  detected. 
Vines  two  to  three  feet  high;  foliage  dark  green;  pods  medium  size,  con- 
taining five  to  six  peas,  of  fair  flavor  and  texture,  but  inferior  to  Alaska 
and  several  other  kinds. 

Renown.  Introduced  by  Burpee.  Vines  two  to  three  feet  high;  vigor- 
ous, and  dark  green  in  color.  Pods  large,  three  to  four  inches  long,  slightly 
curved;  peas  plump,  tender,  sweet,  averaging  four  to  seven  in  each  pod. 
It  is  well  worth  further  trial 

Shropshire  Hero,  from  Gregory,  and  Stratagem,  from  D.  M»  Perry,  are 
old  varieties  closely  resembling  each  other,  except  that  Hero  is  a  little 
earlier.   They  are  vigorous  and  prolific  bearers  of  good  flavored  peas. 

Glass  VI.  Vines  dwarf,  one-half  to  two  feet  high,  seeds  green,  bluish 
green,  or  cream  colored;  seeds  much  shriveled;  pods  straight,  or  nearly  so. 

NotVs  Excelsior.  Received  from  D.  M .  Ferry.  This  is  a  true  type  of 
the  dwarf  varieties.  Vines  nine  to  twelve  inches  high;  vigorous,  strong 
growers;  foliage  dark  green;  pods  large,  straight,  and  blunt  at  apex;  peas 
plump,  tender,  very  rich,  averaging  six  to  eight  in  a  pod. 

Notfs  961.  Originated  by  Nott  in  1895.  The  only  difference  between 
this  variety  and  Excelsior  is  that  it  is  a  few  days  later  and  more  productive, 
making  it  a  valuable  addition  to  the  list  of  dwarf  varieties.  The  quality  is 
superior,  not  excelled  in  the  earlier  sorts. 
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Advancer.  From  D.  M.  Ferry.  A  variety  growing  a  little  taller  than 
Excelsior,  and  two  or  three  days  later.  Vines  are  dark  green  and  vigorous 
in  growth;  not  very  prolific,  out  the  peas  are  sweet,  tender,  and  of  fine 
form. 

McLean's  Gem  and  Premium  Gem,  both  from  D.  M.  Ferry,  seemed  to 
be  much  alike.  Vines  one  to  two  feet  high,  vigorous  and  spreading;  foliage 
dark  green;  pods  light  colored,  two  to  three  inches  long,  blunt  at  apex, 
containing  six  to  seven  plump,  tender,  sweet  peas.  The  Gems  stand  fore- 
most as  second  early  varieties. 

Tom  Thumb  Dwarf  and  Tom  Thumb  Early,  from  Ferry,  are  varieties 
appearing  to  be  improvements  on  King  of  the  Dwarfs.  Vines  eight  inches 
high;  vigorous  growers;  foliage  dark  green;  pods  straight,  blunt,  contain- 
ing three  to  seven  peas  of  superior  quality.  The  only  difference  between 
the  two  sorts  is  that  the  Early  seemed  to  be  more  prolific.  Both  are  good 
varieties  of  this  type,  but  not  as  prolific  or  of  as  fine  quality  as  Excelsior. 

Class  VII. — Edible  podded  varieties: 

French  Sugar.  One  of  Landreth's  new  varieties.  The  plants  are 
very  strong,  about  four  feet  high,  branching  at  the  base.  Foliage  light 
green;  pods,  broad,  long,  blunt  at  apex  and  slightly  indented  between  the 
seeds;  each  containing  from  four  to  eight  round,  plump,  sweet  peas. 

Melting  Sugar.  Sent  out  by  Ferry.  Vines  strong,  vigorous  growers, 
with  dark  foliage  and  light-green  pods;  pods  broad,  blunt  at  apex  and 
short,  containing  only  four  to  six  sweet-flavored,  tender  peas. 
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PEA9.-L.18T  OF  VARIETIES. 


No. 


Variety. 


Seedsman. 


AdTanoer  

Alaska  

Asparagus  

Champion  of  England  

Crown  Prince    

Daisy.  

Daniel  O'Ronrke  

Dwarf  Sugar  

Echo  

Eugenie    

Everbearing  (Bliss)  

Everbearing  ( Bliss)  

Extra  Early  

French  Sugar.  

Gem  (McLean's)  

Gem  (Premium)   

Hancock    

Horsford's  Market  Garden  

Market  Gardener's  Seoond  Early 
Marrow  (Giant  Pod)  

Marrowfat  (Black  Eyed)  

Melting  Bogar  

New  Life  

Nott's  Excelsior  

Nott's  961  

900  tol  

tienown  

Rural  New  Yorker  

Shropshire  Hero..   

Stratagem  

Telegraph  

Telephone.  , 

Tom  Thumb  (Dwarf)  , 

Tom  Thumb  (E'y)  , 


Ferry  

Ferry   

Burpee   

Ferry  

Johnson  &  Stokes. 

Gregory  

Ferry   

Landreth  

Burpee  

Landreth  _. 

Ferry   

Gregory  

Ferry  

Landreth  

Ferry  

Ferry  

Gregory  ........... 

Ferry-  

Johnson  &  Stokes. 
Johnson  &  Stokes 

Fepry  

Ferry   

Gregory  

Ferry  

Nott.  

Landreth..  

Burpee.   

Ferry 

Gregory  

Ferry..  

Ferry.  

Ferry  

Ferry  

Ferry  


Per  cent  grew. 

Date  first 
blossom. 

No.  days  from  planting 
to  edible  maturity. 

if 
fa 

No.  of  peas  in  each  pod. 

1  Per  cent  of  peas  to  total 
1    weight.  1 

Days. 

ID 

June  2 

54 

6-7 

86 

Qfi 
W 

May  2R.V. 

47 

14 

D-D 

85 

80 

54 

1 

4-5 

28 

80 

Xfl  W\A  lit 

a|  UlifJ  lU  ... 

70 

12 

4-9 

28 

Q 

s 

June  17... 

oft 

5 

1-7 

41 

ID 

June  4 

61 

20 

6-10 

27 

VI 

May  25l"L 

50 

16 

86 

99 

61 

20 

6-10 

48 

85 

June  18 — 

71 

12 

6-7 

42 

9K 

June  8... 

72 

14 

A  P 

*-o 

46 

on 

VII 

J 

72 

12 

S-A 
a~o 

27 

99 

June  12 — 

62 

17 

4-7 

41 

95 

May  xlll 

50 

16 

4-5 

88 

98 

.Tnna  1 K 

72 

14 

4-6 

80 

92 

June  6... 

52 

18 

6-7 

80 

94 

May  30 

52 

12 

5-7 

81 

98 

May  26l" 

50 

18 

6-7 

80 

92 

.Tnna  IK 
UUH0  AD... 

62 

g 

5-8 

89 

94 

68 

17 

4-7 

48 

45 

June  17... 

68 

14 

6 

88 

92 

June  19 

71 

15 

6-7 

89 

65 

Tnna  1SI~~" 
«luXIS  la... 

67 

g 

4-6 

27 

8 

71 

17 

5-8 

86 

9 

sffir6  so::: 

52 

8 

6-8 

40 

15 

May  29... 

58 

8 

4-6 

84 

98 

June  16... 

65 

9 

7-8 

48 

2 

June  15... 

72 

12 

4-7 

80 

91 

May  26.  . 

50 

15 

5-7 

85 

70 

June  11... 

69 

17 

6-9 

41 

25 

June  16... 

71 

15 

6-11 

89 

80 

June  11... 

67 

17 

7 

29 

9 

June  11... 

70 

16 

5-U 

44 

90 

June  2... 

52 

9 

5-7 

80 

92 

May  29... 

51 

16 

5-7 

88 

POTATOES. 


One  hundred  and  sixty- five  varieties  of  potatoes  were  experimented  with 
during  the  past  season,  including  forty-eight  new  sorts  sent  out  by  leading 
seedsmen.  The  balance  are  some  of  the  standard  varieties  that  have  been 
grown  several  years. 

A  few  of  the  chemical  fertilizers  were  used  and  some  work  was  done 
along  the  line  of  irrigation;  but  owing  to  the  excessive  rains  the  results 
were  such  that  no  comparison  could  be  made. 

The  land  used  for  the  early  varieties  is  located  near  the  northwest  cor- 
ner of  the  vegetable  garden;  it  is  a  sand  loam  with  a  subsoil  composed  of 
clay  mixed  with  a  large  per  cent  of  quicksand. 
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Vines  were  grown  on  the  ground  last  season  and  after  they  were  removed 
it  was  heavily  manured  with  fine  compost,  and  plowed. 

Early  in  the  spring  the  ground  was  plowed  and  well  worked  with  roller 
and  Acme  harrow,  until,  at  the  date  of  planting  (May  16),  it  was  a  very 
firm,  mellow  seed  bed. 

The  ground  was  marked  with  furrows  three  and  one-half  feet  apart,  and 
each  variety  was  given  forty  feet  of  space  in  the  row;  two  pounds  of  seed 
were  taken  for  each  sort  and  cut  into  forty  pieces;  one  piece  was  used  for 
each  hill,  making  them  twelve  inches  apart 

The  seed  was  dropped  by  hand  with  the  eye  up,  and  covered  about  four 
inches. 

After  planting,  the  ground  was  rolled  and  on  the  fourth  day  it  was 
worked  with  Breed's  weeder,  which  loosened  the  crust  and  prevented  the 
growth  of  any  weeds. 

This  weeder  was  used  once  each  week  until  the  plants  were  from  five  to 
six  inches  in  height,  after  which  the  Planet  Jr.  cultivator  was  used  weekly 
or  after  every  rain,  until  the  vines  covered  the  ground.  Shallow  cultiva- 
tion was  strictly  adhered  to,  keeping  the  ground  as  level  as  possible. 

The  plot  for  the  late  varieties  is  located  in  the  northeast  corner  of  the 
vegetable  garden,  where  the  soil  is  much  stronger  in  vegetable  humus,  and 
has  a  sand  loam  mixed  with  clay  for  a  subsoil,  which  makes  it  more  fertile 
than  the  soil  in  which  the  early  varieties  were  grown.  The  preceding  crop 
was  potatoes,  and  the  ground  was  treated  the  same  as  for  the  early  sorts, 
and  planted  June  second. 

The  same  amount  of  seed,  two  pounds,  was  cut  into  twenty-five  pieces, 
and  given  forty  feet  of  space. 

The  planting  and  cultivating  was  conducted  the  same  as  with  the  early 
varieties. 

The  table  of  variety  tests  shows  the  results.  The  new  varieties  grown 
in  the  test  this  year  were  obtained  from  the  following  parties: 

Peter  Henderson  &  Co.,  35-37  Cortland  St,  N.  T.— Uncle  Sam  and  a 
variety  numbered  % 

Ourrie  Brothers,  Milwaukee,  Wis. — Lakeside  Champion,  Snowflake  Jr., 
Milwaukee. 

B.  W.  Steere,  Carthage,  Ind.— Early  Pinkeye,  Extra  Early  Six  Weeks 
Market. 

W.  H.  Maule,  Philadelphia,  Pa. — Maule's  Early  Thoroughbred. 
Edwin  F.  Dibble  Seed  Co.,  Honeoye  Falls,  N.  T. — Bose  No.  9,  Honeoye 
Rose. 

John  A.  Salzer,  Lacrosse,  Wis. — Inability,  Champion  of  the  World. 

Johnson  &  Stokes,  Philadelphia,  Pa.— Pride  of  the  South,  Table  King. 

A.  E.  Mannm,  Bristol,  Vermont. — Enormous. 

Herrick  Seed  Co.,  Bochester,  N.  Y. — Peachblow  Seedling. 

Geo.  W.  P.  Jerrard  Co.,  Caribou,  Maine. — Country  Gentleman. 

J.  M.  Fluke,  Nankin,  Ohio.— Wise  Seedling. 

L.  L.  Olds,  Clinton,  Wis. — Vigorosa. 

Fred  E.  Young,  Rochester,  N.  Y. — King  of  Roses,  Early  Bell,  Fottler's 
Peachblow. 

Matthew  Crawford,  Coyahoga  Fails,  Ohio. — Flagle. 
E.  H.  Vick,  Rochester,  N.  Y.— Puritan,  Vick's  Early  Excelsior,  Napoleon, 
Good  News,  Vick's  Abundance,  Irish  Cobbler,  Stump  the  World. 
M.  A.  Crawford,  Attica,  Mich.— Michigan  Beauty,  Queen  of  the  Field. 
E.  G.  Saxton,  Springport,  Mich.— Vick's  Early  Pride,  Orphans,  Quick 
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Crop,  Vick's  Harvest  Queen,  Maggie  Murphy,  Farmer's  Alliance,  Rutland 
Rose,  Sure  Crop,  White  Mountain,  American  Beauty. 

SUMMARY  OF  PROMISING  VARIETIES. 

The  varieties  that  should  rank  among  the  standard  sorts  are  mentioned 
in  the  following  lists.  Those  marked  with  the  star  (*)  grew  in  soil  that 
lacked  in  fertility  as  compared  with  the  late  plot;  which,  together  with  the 
fact  that  the  early  varieties  are  lighter  yielders,  explains  the  reason  of  the 
notic*  able  difference  in  the  output. 

Early  Varieties. 

The  varieties  maturing  first,  and  giving  the  largest  yields,  per  acre,  were 
Irish  Cobbler  (193.37  bu.)  and  Early  Pride*  (155.5  bu.),  while  Early 
Michigan*  (155.8  bu.),  Early  Norther*  (133  bu.),  Early  Pinkeye*  (142.5 
bu.),  Early  Walton*  (150.31  bu.),  Early  Woodbury*  (145.1  bu.),  and 
Quick  Crop,*  with  a  yield  of  (134.76  bu.),  were  nearly  as  productive. 

Medium  Early. 

Rose  No.  9*  (171.05  bu.),  Early  'Bell*  (145.13  bu.),  are  very  promising 
medium  sorts,  and  were  closely  followed  by  two  varieties.  Good  News* 
(132.07  bu.)  and  Acme*  (132.17  bu.),  which  are  equal  in  quality  and  nearly 
as  productive. 

Medium  Late. 

Livingston  Banner  (425.03  bu.),  Country  Gentleman  (388.75  bu.), 
Wise's  Seedling  (357.64  bu.),  Napoleon  (342.1  bu.),  Lakeside  Champion 

i 336.91  bu.),  Rutland  Rose  (331.73  bu.),  and  Inability  (316.18  bu.), 
tural  New  Yorker  No.  2  (362.83  bu.),  Supplanter  (321.36  bu.),  Troy 
Seedling  (326.55  bu.),  and  Vanguard  (383.56bu.),  comprises  the  list  of  the 
medium  late  varieties. 

Late  Varieties. 

Among  the  late  sorts  the  heaviest  yielders  were,  Enormous  (502.78  bu.), 
and  Champion  of  the  World  (425.03  bu. ),  but  Fottler's  Peachblow,  yield- 
ing 352.46  bushels,  Maggie  Murphy  (383.56  bu. ),  Carman  No.  3  (300.63  bu. ); 
Cayuga,  (393.93  bu.),  Great  Divide  (363.93  bu.),  Hicks  22  (399.1  bu.), 
Hicks  101  (347.28  bu.),  White  Manhattan  (404.3  bu.),  White  Prize  (378.38 
bu. ),  and  World's  Fair  (336.91  bu. ),  are  varieties  of  much  merit.  There  are 
many  other  varieties  that  have  been  grown  for  several  years  and  are 
reliable,  notes  and  descriptions  of  which  may  be  found  in  the  previous 
bulletins. 
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TEST  OF  VARIETIES.  1896. 
[Varieties  marked  with  *  were  planted  in  the  early  plot.] 


Yield. 

Date 
of 

ripening. 

Buthels 
per  acre. 
Large. 

Bushels 
per  acre. 
Small. 

Baahels 
per  acre. 
Total. 

Sept.  22. 

-  15. 

"  12. 

"  3». 
Oct.  10. 

248.8 

W<.17 

109 

184.78 

295.45 

86.28 

81.1 

88 

81.1 

41.46 

285.08 

168.27 

142 

165.83 

386.91 

Sept.  15. 
Oct.  10. 

"  15. 
Sept.  20. 
Oct.  20. 

44.05 
248.61 

25.91 
176.22 

77.75 

18.14 
51.82 
10.86 
88.87 
41.46 

62.19 
296.48 

86.27 
215.09 
119.21 

Sept.  5. 
Oot.  5. 
Sept.  80. 
Oot.  20. 
"  20. 

82.88 
119.21 
124.6 
800.68 
207.88 

44.05 
81.1 

25.91 
20.78 

126.93 
150.81 
187.55 
826.54 
228.06 

"  25. 

"  28. 
Sept.  15. 
Oot.  20. 

M  20. 

89S.98 
425.08 
46.65 
46.65 
184.76 

72.56 
25.91 
25.91 
86.28 
61.82 

466.49 
450.94 
72.56 
82.93 
186.58 

"  18. 
"  18. 
Sept.  10. 
•*  10. 
"  28. 

888.75 
176.28 
88.11 
248.8 
145.18 

67.88 
20.78 
88.59 
46.65 
25.91 

456.18 

196.67 

121.7 

295.45 

171.04 

"  25. 
M  10. 
8. 

"  18. 
"  I. 

108.66 
88.11 
57.01 
80.84 

145.18 

41.46 
81.69 
86.28 
25.91 
38.69 

14412 

121.9 
98.29 
106.25 
178.88 

"  10. 
14  15. 
"  20. 
"  10. 
M  12. 

186.6 
77.75 
9K.48 
165.86 
184.76 

86.28 
26.91 
12.95 
26.91 
41.46 

222.88 
104.66 
111.88 
193.77 
176.82 

"  1. 
"  15. 
"  27. 

26. 
"  20. 

108.85 
88.11 
129.25 
111.44 
142.54 

81.1 

81.1 

10.86 

20.78 

15.55 

189.95 
119.21 
189.94 
182.17 
158.00 

M  22. 
1. 

Ang.  25. 
Sept.  10. 

28.5 
155.5 

81.1 
10L.U7 
150.81 

12.95 
20.73 
5.18 
81.1 
15.55 

41.45 
176.28 

86.28 
182.18 
165.88 

"  18. 
"  28. 
"  20. 
Opt.  28. 
"  25. 

98.8 
145.18 

25.91 
502.78 
258.98 

2.59 
49.65 
10.86 
86.28 
20.78 

95.89 
191.78 

86.27 
589.06 
274.71 

"  25. 
M  25. 
28 

Sept.  20. 

»r  28. 

207.88 
238.48 
852.46 
108.85 
111.44 

86.28 

81.1 

41.46 

12.95 

12.95 

243.61 
>89.58 
859  92 
121.80 
124.39 

Oct.  25. 
20. 

Sept.  20. 
Uor.  25. 

259.16 
31.1 

184.17 
1*.55 

62.2 
10.86 
10.36 
5.18 

821.36 
41.46 
142.58 

20.73 

Total 
yield. 
1896. 

Arerage 
yield. 
1896, 1806. 

oainni 

average* 

• 

i 

fci 

15 

S5 



ZlO 

91 B  K 
21O.0 

100.00 

859.25 

298.08 

284.49 

277.25 

169.72 

189.86 

379 

837 

800.65 

161 

183.C4 

166.51 

1/fV.D 

1AQ  OR 
14V.W 

1A9  OA 

264  5 

196  71 

119.*25 

184J8 

9H.0 

1V1.US 

1D9.00 

280.26 

808.F9 

277.75 

9IA.ll) 

fiZe.OV 

861.5 

217.08 

252.75 

167.84 

220.42 

f  DO 

loo 

1V2.0* 

ISO  AA 

ZUO.D 

iyt.1 

tut  a 
1V1.4 

242 

268.72 

228 

178.9 

400  <7K 
ZW./D 

2uV.fiO 

""m"" 

"TI8.88 

"128.27 

287 

19916 

189.08 

187 



158.10 

lOO.  15 

"*  8 

383.5 

an.  i& 

281.25 

206.71 

183.64 

Kso./e 

lQA  Q* 
lVO.S 

277 

ISA  AA 
100.44 

do  on 

140.25 

178.52 

396 

819.8 

808.52 

870 

845.0 

191.04 

343.5 

233.94 

885.5 

163.48 

168.69 

230.75 

103  74 

168.15 

Variety. 


Abundance   

•Acme  (Allen)  

•Acme  (Dep't)  

•Adirondao  

Alexander  Prolific  

•Alpha  

American  Beanty  

American  Wonder  

•Beanty  of  Hebron  

Bill  Nye  

•Bovee's  Seedling  

Brack's  Chance  

•Carman  No.  1  (Dep't)  

Carman  No.  8  (Dep't)  

Carman  No.  8  (Hammond). 

Cayuga  

Champion  of  the  World  

•01*  y  Rose    

•Columbian  Rose  

Colorado  Peach  blow   

Country  Gentleman  

Crown  Jewell   

•Cyclone  

Drouth  Proof  

•Early  Bell  

•Early  Excelsior  

•Early  Fortune  

•Early  Market  

•Early  Mayflowor  

•Early  Michigan  (Dep't) ... 

•Early  Mioh .  ( Hammond ) . . 

•Early  Minnesota  

♦Early  Norther  (Dep't)  

•Early  Norther  (Allen) 
•Early  Norther  (Hammond) 

♦Early  Ohio  

•Early  Oxford  

•Early  Peach  blow  

*Early  Peterson   

•Early  Pinkeye  

•Early  Puritan  

•Early  Pride  

•Early  8U  Weeks  Market.. 

•Early  Thoroughbred  

•Early  Walton  

♦Early  Wisconsin  

•Early  Woodbury  

Eclipse  

Enormous  

Farmers'  Alliance  

Fillbasket  

Flagle  

Fottler's  Peachblow  

•Freeman...  

•Gardner's  Diamond  

General  Purpose  

Genesee  Co.  King  

•Good  News   

Governor  Rusk  
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TEST  OF  VARIETIES.— Continued. 


Yield. 

Bushels 

Buahele 

Baahels 

per.  aore. 
Large. 

per  aore. 

per  acre. 

Small. 

Total. 

886.98 

12.96 

849.88 

46.65 

12.96 

59.6 

848.61 

20.73 

264.84 

295.45 

46.65 

842.10 

184.76 

86.28 

171.04 

101.07 

23.32 

124.39 

899.1 

67.88 

466.48 

67.88 

10.86 

77.74 

119.21 

20.77 

189.98 

847.28 

28.5 

875.78 

77.75 

10.86 

88.11 

88.11 

7.77 

95.88 

316.18 

20.78 

886.91 

193.87 

15.56 

206.92 

20.78 

7.77 

28.5 

46.65 

28.5 

75.15 

160.68 

28.5 

189.18 

93.8 

10.86 

103.66 

77.75 

10.86 

88.11 

124.6 

36.28 

160.88 

836.91 

46.65 

883.56 

181.41 

25.91 

207.32 

158.09 

10.86 

168.45 

425.08 

2.59 

427.62 

888.56 

25.91 

409.47 

155.5 

81.1 

186.6 

800.68 

81.1 

881.73 

98.8 

15.55 

108.85 

93.8 

10.86 

108.66 

95.89 

28.85 

119.24 

207.88 

86.28 

243.61 

199.96 

28.5 

168.45 

20.78 

5.18 

25.91 

842.1 

88.11 

480.21 

'95.89 

28.82 

119.81 

259.16 

15.55 

274.71 

285.08 

31.1 

816.18 

98.3 

10.86 

103.66 

41.46 

5.18 

46.64 

285.08 

28.32 

808.40 

182.17 

10.36 

142.53 

119.21 

15.55 

184.78 

46.65 

86.28 

82.93 

161.11 

15.55 

206.66 

264.85 

15.55 

279.9 

400.48 

?5.91 

485.89 

108.66 

20.78 

124.89 

176.28 

31.1 

207.33 

41.46 

10.36 

51.82 

228.06 

81.1 

259.16 

41.46 

15.55 

57.01 

290.26 

86.28 

326.54 

109.96 

7.77 

117.73 

41.46 

10.86 

51.82 

303.22 

67.88 

870.6 

176.28 

20.78 

196.96 

134.76 

25.91 

160.67 

119.21 

20.78 

189.94 

51.83 

7.77 

59.6 

36  29 

10.86 

46  61 

362.83 

41.46 

404.29 

Total 
yield. 
1895. 

Average 

yield. 
1895, 1896. 

General 
average. 

294.5 

228 

829.25 

311.19 

148.8 

296.79 

257.01 
199.93 

270 

886.75 

452 

278.5 

306.75 

845.5 

820.52 

245.57 
459.24 
175.62 
228.86 
860.64 

127.95 

19907 
249.49 
190.99 
201.79 
258.95 

184 

114.94 

140.87 

365.5 

210.5 
808.75 
257.5 
205.5 

197.5 

142  82 
248.96 
180.58 
146.3 

105 

141.88 
216.42 
195.28 

168.5 
290 

187.91 
229.22 

258.06 
201.65 

269.75 

190 

810 

228.17 
200.86 
209.42 

184.77 
210.57 
178.5 

245.25 
188.5 
240 

244.48 

175.97 
182.95 

161.49 
121.97 

820 

219.6 

170.9 

875.25 
893.25 
192.5 
886.75 

845 

845.71 
248.45 
124.57 
822.57 

241.76 

214.57 
187.78 
121.98 

888.5 

229.5 
876.5 

223.21 
218.08 
828.2 

187.88 

254.47 

866.5 

245.44 

187.87 

221 

240.08 

225.77 

206.5 
826.5 

""284"*"" 

841.25 

286.52 
222.11 

"""802.3" 

269.1 

193.52 
"245.54 

160 
218.5 
291.5 
204.75 

149.97 

149 

169.87 
3  4.52 

129.3 
128.25 
193.18 

Variety. 


Date 
of 

ripening. 


Great  Divide.... 
Halo  of  Dakota. 
Harvest  King... 
Harvest  Queen... 
Heavy  Weight. . 


•Hicks*  No.  12. 
Hicks*  No.  22... 
Hicks1  No.  71 ... 
•Hicks' No.  81 . 
Hicks'  No.  101 . 


•Honeoye  Rose  . 
Illinois  Qoeen .. 

Inability   

Irish  Cobbler... 
Irish  Daisy  


Ironclad.. 
Joe  Davis. 


•June  Bating  

King  of  the  Ear  lies. 
•King  of  the  Roses  . 


Lakeside  Champion. . 
Laxell's  Seedling  


•lightning  Expn 
Livingston's  Banner.. 
Maggie  Murphy  


Mammoth  Pearl  

Main  Crop  No.  1  

♦Milwaukee  (Dep't)'... 
•Milwaukee  (Carrie)  ... 
Michigan  Beauty  


Money  Maker  

Media  

Moskrat  Choice  . 

Napoleon  

North  Pole  


Northern  Spy  

O.  K.  Mammoth  .  

•On  Top  

One  Hundred-fold.. 
Oregon  Pearl  

•Orphans  (Dep't)  .. 
JG^ghAs^Saxton) . 

Parker^  Market"!! 
Park  Region  


Peaehblow  Seedling. . 

•Pearl  of  Savoy  

Potato,  from  Cord  ley. 
•Potato,  from  Peck.... 
President  Lincoln  

•Pride  of  the  South  

Prize  

Prisetaker  

•Queen  of  the  Field  .. 
Queen  of  Paris  


Queen  of  the  White  House... 

•Quick  Crop  

•Reed's  '86  

•Beeves'  Rose  , 

•Restaurant   

Rural  N.  Yorker,  No.  2  (D'pt) 


Oct.  28. 

"  2. 

"  2. 

"  20 
Sept.  30. 

"  1. 
Oct.  18. 

*  25. 
Sept.  10. 
Oct.  26. 

Sept.  15. 
Oct.  10. 

"  12. 
Sept.  5. 
Oct.  20. 

"  25. 
20. 

Aug.  25. 
Sept.  10. 

"  25. 

Oot.  15. 
17. 

Sept.  26. 
Oot.  12. 
28. 

"  10. 
Sept.  2K. 
7. 

"  10. 
Oot.  10. 

•«  10. 

"  12 
Sept.  25. 
Oot.  5. 

"  20. 


"  20. 
Sept.  26. 
Oot.  22. 

"  18. 

Sept.  26 
"  25 

Oot.  20. 
"  22 
18. 

"  18 
"  12 
"  12 
1 


Sept.  10 
Oct.  15 
Sept.  10 
Oot.  12 
"  12. 

"  15 
Sept.  1 

"  20 
Aug.  28 
Oes.  1 


§1 
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Variety. 


B.  N.Y.  No.  2  (Ham.).... 

Koohester  Favorite  

•Rom  No.  9  

•Rose  StandUh.  

Ratland  Roee  

•Seneca  Beauty  

•Signal-  

*3ir  William  

•Snowflake  Jr.  (Carrie)... 
•Snowflake  Jr.  (Dep't) ... 

Somerset  

Stanley  

•Statesman  _ 

Storrs'  Seedling  

•Summit  

Snpplanter   

•Table  King  

•Telegraph  

•Telephone.  

Troy  Seedling  

Unole  8am  

*F  -  

•Vanguard  

Van  Ornam   

•Vanghan  

Viek's  Champion  

Viok's  Harvest  Queen  

Victor  Boss  

•Vigorosa.  

Watson  Seedling  

White  Gem  

•White  Lily  

White  Manhattan  

White  Mountain  

White  Prise  

Wilson's  First  Choioe .... 

Wise's  Seedling  

World's  Fair  

Woodbury  White  

Wolverine  Beauty   __. 

U  a  known  (from  Upper  Pen.) 
*Unknown(from  U.  S.  Dept.) 
•Stump  the  World  


Date 
of 

ripening. 


Oct.  1 
"  10. 

Sept.  20. 

Oet.  10. 
u  1 

Sept.  20 

"  26! 
"  20. 
"  20. 

Oet.  2. 
20. 
18. 

Sept  28. 
%r  20. 

Oet.  5. 
Sept.  26. 
Oet.  1. 
Sept.  18. 
Oet.  10. 


Sept.  26. 

"  24. 
Oct.  2. 
Sept.  1. 

"  20. 
Oct.  1. 

"  1. 
Sept.  20. 
Oet.  10. 

"  1. 
Sept.  17. 
Oct.  20. 
Sept.  80. 
Oot.  16. 

"  10. 

"  10. 

"  16. 

44  16. 

"  10. 
"  26. 
Sept.  17. 


Yield. 


Bushels 
Large* 

Bushels 
P8maEu8 

Bushels 
^fotaL** 

ftUft.0 

f  f.fw 

18ft  AK 

202.88 

20.73 

228.06 

171.06 

10.86 

181.41 

146.18 

81.1 

176.28 

881.78 

67.88 

899.11 

114.  Aft 

SK  Ql 
BO  VI 

IftO  Ol 
1SV.V1 

108.26 

28.82 

129.57 

98.48 

5.18 

108.66 

146.18 

10.86 

166.49 

98.8 

16.65 

108.86 

82.2 

7.77 

69.97 

OCX  4K 

K1  Oft 

•IT  9ft 
Ml  .60 

88.11 

2.86 

90.96 

8L1 

10.86 

41.48 

124.4 

20.78 

146.18 

221.86 

20.78 

842.09 

%A9  KA 

111  tA 
10.14 

IMA  Aft 

72.56 

41.46 

114.02 

67.88 

86.28 

108.66 

826.65 

20.78 

847.28 

108.66 

26.91 

129.57 

166.86 

16.56 

181.41 

888.66 

15.56 

899.11 

184.76 

10J6 

146.12 

72.56 

25.91 

98.47 

62.2 

15.56 

77.75 

206.45 

46.66 

842.1 

181.41 

81.1 

212.51 

108.66 

20.78 

124.89 

207.88 

46.66 

268.98 

295.46 

26.91 

821.26 

77.75 

20.78 

98.48 

404.8 

86.28 

440.58 

51.88 

10.86 

62.19 

878.88 

64.42 

482.8 

222.88 

41.46 

878.37 

867.64 

25.91 

888.56 

886.91 

41.46 

378.87 

184.76 

25.91 

160.67 

129.58 

28J 

168.08 

862.88 

7.77 

870.6 

98.8 

10.26 

102.60 

67.88 

18.14 

85.52 

Total 
yield. 
1895. 


208 


298.75 
~22&25 


280 

204 

121.86 

286.5 

118.5 

484.25 

192 


240.25 
252.5 


245 
262 
800 

212.5 


315.5 

"m" 

293 
206 
294.5 


263 
315 


318.25 
819.26 


216.5 


Average 
laid. 
,1896. 


215.52 


216.84 

"16V.96 


179.42 

186.98 
284.47 
168.73 
79.96 
289.69 

267.04 


17L96 
209.89 


822.06 
208.51 
199.28 

146.62 


264 

806.68 
151.74 
867.64 


847.9 
846.68 


845.81 
284.96 


187.29 


General 


206.18 


202.84 
"lM.il 
"l89"il 


211.06 
187.96 
109.98 
262.16 

217.01 


287.04 
208.46 


265.87 
174.66 

"m" 

"lYlM 


288.01 


286.46 
288.91 


178.06 


1! 

0< 


NOTES  ON  VARIETIE8. 

Abundance. — One  of  the  new  medium  late  sorts,  very  productive.  Size, 
medium  to  large;  shape,  oblong,  flattened;  eyes,  large,  shallow  and  open, 
with  a  pink  tint  around  the  sprout  centers;  skin,  smooth,  with  a  slight 
russet  appearance;  flesh,  very  firm,  white  and  dry.  Promises  to  be  a 
valuable  variety. 

Adirondac— Size,  medium  to  large;  shape,  flat  oblong;  eyes,  of  medium 
depth,  open  and  white;  skin,  white,  smooth,  with  a  very  fine  russet  grain 
and  a  few  small,  white  specks  on  the  surface;  flesh,  of  medium  texture,  a 
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little  spongy,  and  cream  tijited.  A  good  yielder,  growing  very  compactly 
in  the  hill.    Vines,  very  strong  and  vigorous. 

American  Beauty. — This  new  variety  is  a  strong  grower  and  a  produc- 
tive late  sort.  Size,  large;  shape,  oblong,  somewhat  flattened;  eyes  of 
medium  depth,  white  and  not  numerous;  flesh,  pure  white,  firm  and  of 
good  texture.  This  variety  has  the  characteristics  of  a  superior  potato  and 
is  worthy  of  further  trial. 

Champion  of  the  World. — Size,  large,  irregular,  oblong  in  shape;  eyes 
of  medium  depth,  broad  and  open;  skin,  dark,  coarse,  russet;  flesh,  a  little 
spongy  and  cream  tinted. 

Country  Gentleman. — A  very  productive  new  variety.  Size,  medium  to 
large;  shape,  oval  to  oblong,  slightly  flattened;  eyes,  broad,  shallow  and 
pink  tinted;  skin,  russet,  white,  streaked  with  pink;  flesh,  firm,  dry,  light 
cream  colored.   Season,  late.   It  has  few  superiors. 

Early  Bell.— One  of  the  promising  new  varieties.  Size,  medium;  shape, 
oval  and  slightly  flattened;  eyes,  broad,  shallow,  partly  closed,  white;  skin, 
white,  covered  with  light  colored  specks;  flesh,  dry,  solid,  firm,  of  fine  tex- 
ture and  very  white. 

Early  Excelsior. — Size,  medium  to  large;  shape,  oblong,  flattened;  eves, 
broad,  open,  shallow,  on  body,  but  of  medium  depth  on  the  seed  end;  skin, 
pink  tinted,  with  fine  russet  appearance;  flesh,  dry,  white,  fine  grained. 
A  very  promising  new  sort. 

Early  Market. — One  of  the  varieties  extensively  advertised.  Size, 
medium;  shape,  short,  oval  to  round;  eyes,  shallow,  broad,  white;  skin, 
light  russet,  netted;  flesh,  dry,  white,  firm,  fine  texture.  A  variety  said  to 
be  earlier  than  the  Ohio,  but  it  was  a  week  later  this  year,  and  it  does  not 
promise  to  be  a  heavy  yielder. 

Early  Pinkeye. — A  variety  of  recent  introduction.  Size,  medium  to 
large;  shape,  flat,  oblong,  a  little  irregular;  eyes,  shallow,  broad,  partly 
closed,  pink  tinted;  skin,  smooth;  light  pink;  flesh,  dry,  firm,  and  white. 
Seems  to  be  worthy  of  further  trial,  as  it  is  very  attractive  in  appearance. 

Early  Puritan. — This  is  a  valuable  early  variety  on  account  of  its  high 
quality.  The  tubers  are  long  and  pure  white,  which  makes  them  very 
attractive.  Eyes  are  very  shallow,  and  the  tuber  is  quite  smooth;  flesh, 
white,  very  dry  and  starchy,  equal  to  the  old  variety,  Snowflake,  which 
had  no  superior  in  quality. 

Early  Pride. — A  very  strong  growing  variety,  and  considering  its  easi- 
ness, one  of  the  most  productive.  The  tubers  are  medium  to  large  in  size, 
smooth,  having  but  few  shallow,  pink  eyes,  coming  even  with  the  surface. 
The  flesh  is  very  white,  dry  and  firm,  giving  it  points  of  superiority  that 
makes  it  worthy  of  further  trial. 

Early  Thoroughbred. — One  of  the  new  varieties  strongly  resembling 
the  original  Early  Rose,  equaling  it  in  every  respect.  Tubers  large,  long 
oblong,  very  regular  and  slightly  flattened.  The  eyes  are  of  the  Rose 
type,  deep,  numerous  and  pink  colored,  set  in  a  smooth,  clear  pink  and 
white  skin.  The  flesh  is  very  dry,  firm,  and  of  fine  texture.  Considering 
productiveness  and  quality  it  is  a  valuable  variety  for  market  or  home 
use. 

Enormous. — This  gave  the  largest  yield  of  any  of  the  varieties,  but  was 
inclined  to  grow  rough,  which  was  probably  caused  by  the  wet,  warm 
weather  encouraging  a  new  growth.  Size,  large,  with  small  per  cent  of 
unmarketable  potatoes.  Shape,  long  oblong,  rather  irregular;  eyes, 
numerous,  deep,  broad  and  open;  skin,  white  with  fine  russet  markings. 
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The  flesh  is  very  white,  dry,  solid  and  of  firm  texture.  It  promises  to  be 
a  good  keeper,  and  this,  taken  together  with  the  productiveness,  makes  it 
a  valuable  acquisition. 

Farmers'  Alliance.-^-  One  of  the  new  sorts  of  the  Rose  class,  but  the 
vines  have  a  stronger  growth.  The  characteristics  of  the  tuber  are  about 
the  same  as  those  of  the  Late  Rose.    A  good  yielder  and  worthy  of  further 


Flagle. — A  very  large  growing  new  sort  with  a  bright  pink,  netted  skin. 
Shape,  flat  oblong;  eyes,  deep,  broad,  with  lip  projecting  over  center  of 
eye.   Flesh  very  firm,  dry  and  white.    Will  be  given  further  trial. 

Fottler's  Peachblow. — It  appears  to  be  similar  to  the  original  Peach- 
blow,  and  without  superior  qualities  sufficient  to  enable  it  to  supercede  it. 
A  large  yielder  of  rough,  irregular  tubers,  with  dry,  white,  solid  flesh. 

Good  News. — A  round,  oval  shaped  variety,  with  medium  sized  shallow 
eyes  tinted  with  pink;  skin,  white,  specked  with  light  dots;  flesh,  of  good 
color  and  fine  texture.    Quite  attractive  and  medium  in  productiveness. 

Honeoye  Rose. — A  seedling  of  the  Victor  Rose,  running  back  to  the 
original  Early  Rose  for  its  parentage.  The  tubers  average  larger  than  the 
Early  Rose,  and  are  more  oblong  in  shape.  Eyes,  broad,  open,  rather 
deep  set,  shading  from  pink  to  deep  red  color;  skin,  pale  pink  and  finely 
netted.  The  flesh  is  white,  firm  and  dry.  Owing  to  its  being  as  early  as 
the  Early  Rose,  and  of  better  shape,  it  is  bound  to  be  a  valuable  new 
variety. 

Inability. — Tubers  of  medium  size;  oblong  and  irregular  in  shape;  eyes, 
deep,  open,  few  in  number;  skin,  white,  smooth,  specked  with  small  light 
dots;  flesh,  white,  a  little  spongy. 

Irish  Cobbler. — A  new  early  variety,  for  which  great  claims  are  made. 
In  shape  it  resembles  the  Early  Ohio.  The  skin  is  of  a  creamy  white  tint, 
slightly  netted;  eyes,  strong,  well  developed,  but  slightly  depressed;  flesh, 
white,  firm,  and  when  cooked  very  floury.  It  ripens  about  the  same  time 
as  the  Ohio,  but  is  much  more  productive. 

King  of  the  Roses .—One  of  the  new,  oblong,  Rose  varieties  of  consider- 
able promise.  The  tubers  are  regular  in  shape,  of  medium  size,  with  a 
clear  pink  skin.  Eyes,  broad;  nearly  closed,  and  of  average  depth.  The 
Arm,  dry,  fine  textured  flesh  makes  it  a  desirable  table  sort,  and  it  seems 
destined  to  be  a  valuable  addition  in  the  Rose  growing  localities. 

Lakeside  Champion. — This  seems  to  be  a  potato  that  will  gain  promi- 


upright,  vigorous  habit;  size  of  tubers  large,  with  very  few  small  ones. 
Their  shape  is  long,  oblong,  flattened;  eyes  are  few  in  number,  deep, 
partly  closed,  and  pink  to  red  in  color;  skin,  white,  shaded  with  pink, 
smooth,  finely  netted;  flesh,  firm,  fine  grained  and  white. 

Lrimngston  Banner. — But  very  few  of  the  new  sorts  gave  a  larger  yield 
than  this,  and,  considering  its  good  points,  it  will  be,  without  doubt,  a 

?;ood  market  variety.  The  tubers  are  large,  flat  ovate  in  shape,  very  regu- 
ar;  eyes  are  few  in  number,  slightly  indented;  skin,  light  russet,  finely 
netted ;  flesh  is  very  firm,  cream  white,  and  fine  in  texture.  Appears  to  be 
a  good  keeper. 

Maggie  Murphy. — The  large  size  and  productiveness  of  this  varietv  is 

f gaining  for  it  a  widespread  reputation.  The  tubers  are  of  the  Rose  color, 
ight  pink,  and  very  attractive.  The  top  is  very  strong  and  vigorous  in  its 
growth;  said  to  be  especially  adapted  to  sandy  soil.  Considering  its  size, 
the  grain  is  good,  and  the  flesh  very  white  and  dry. 


trial. 


It  is  a  strong  grower;  vines  of  an 
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Michigan  Beauty.  Tubers  small;  oval,  oblong;  eyes  shallow,  partly 
closed;  skin  white  and  smooth;  flesh  white,  firm  and  of  good  texture.  Not 
very  promising,  but  will  be  given  further  trial. 

Napoleon.  A  medium  late  variety,  with  the  essentials  required  for  a 
standard  potato.  Tubers  are  large,  flat,  ovate  and  very  regular;  eyes  open 
and  shallow;  skin  pure  white;  flesh  very  white,  but  it  is  a  little  spongy 
and  showed  some  indications  of  rot  in  the  hills. 

Peachblow  Seedling.  A  recent  seedling  of  the  Old  Peachblow  and 
nearly  identical  with  Fottler's  Peachblow.    Not  very  promising. 

Pride  of  the  South.  One  of  the  earliest  new  varieties,  but  aside  from 
its  earliness  it  is  not  of  any  special  value,  as  it  is  lacking  in  productive- 
ness. Tubers  are  small  to  medium,  oval  shaped,  with  few  very  shallow 
open  eyes.    The  skin  is  pure  white;  flesh  firm,  white  and  dry. 

Rose  No.  9.  Another  of  the  Bose  varieties  that  promises  to  be  of  much 
value.    Tubers  are  large,  well  formed,  attractive  and  of  good  quality. 

Rose  Standish.  Tubers  medium  to  large,  oblong  flattened;  eyes  shal- 
low; skin  very  pink,  thin;  flesh  fine  grained,  white  and  dry.  Not  of 
especial  value. 

Stump  the  World.  A  very  attractive,  snow-white  potato  of  medium 
size,  but  it  is  lacking  in  productiveness.  The  quality  is  good  and  it  will 
be  given  further  trial 

Table  King.  One  of  the  most  promising  new  varieties,  although  not 
very  productive.  In  size  it  averages  about  the  same  as  the  Ohio,  and  is 
very  similar  in  shape.  The  skin  is  a  light  russet  color,  with  few  shallow 
eyes;  flesh  very  firm,  white  and  dry,  with  a  fine  texture.  It  has  few 
superiors  in  quality. 

Uncle  Sam.  An  attractive  white  potato  that  will  be  given  further  trial. 
A  strong  grower;  good  size;  regular  shape,  but  a  little  coarse  and  watery. 

Harvest  Queen.  None  of  the  new  late  varieties  are  more  desirable. 
The  tubers  are  large,  round-oblong,  slightly  flattened;  eyes  few  .and  shal- 
low; skin  white  with  a  fine  netted  russet  coating  which  usually  marks  a 
potato  of  superior  qualities.  The  flesh  is  very  dry,  white  and  of  fine 
texture.   A  strong  grower  and  of  average  productiveness. 

Vigorosa.  One  of  the  new  varieties  that  possess  merit  sufficient  to 
warrant  further  trial.  An  early  white  potato  of  medium  size,  cylindrical 
in  shape,  with  few  deep,  open  eyes.  Skin  smooth,  white,  with  light  pink 
markings;  flesh  very  white,  but  a  little  inclined  to  be  spongy. 

Wise's  Seedling.  A  remarkably  strong  growing  variety;  stalks  large 
and  vigorous,  with  an  upright  habit.  Size  of  the  tubers,  large  and  a  little 
inclined  to  be  rough;  shape,  long  to  oblong,  rather  irregular;  color,  white 
tinted  with  pink;  eyes,  darker  in  color,  shallow  and  few  in  number;  flesh 
very  firm,  dry  and  white  and  appears  to  be  a  good  cooker  at  any  season  of 
the  year. 

Although  tested  under  rather  unfavorable  circumstances,  this 
new  early  variety  was  quite  productive  and  it  seems  likely  to  become  one 
of  the  leaders.  The  tubers  are  large,  smooth  and  very  white,  with  slight 
pink  markings;  eyes  large,  strong,  partly  closed,  rather  numerous.  The 
flesh  is  very  solid,  creamy  white  and  of  superior  texture.  Will  be  given 
further  trial. 

WHBBE  SHALL  WE  OBTAIN  OUR  SEED? 

It  is  claimed  by  some  seedsmen  that  to  insure  the  largest  crop  of  pota- 
toes the  seed  should  be  northern  grown,  while  others  Dgj[j§|j£  that  tubers 
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grown  on  muck  land  are  stronger  and  will  produce  more  vigorous  plants 
and  a  larger  yield  of  tubers. 

As  a  test  along  this  line,  several  varieties  grown  in  Northern  Minnesota 
were  secured  and  compared  with  potatoes  grown  in  Southern  Michigan  on 
muck  land,  and  others  of  the  same  varieties  grown  here  on  a  sandy  loam. 

The  site  selected  was  a  part  of  the  early  plot,  located  in  the  northwest 
portion  of  the  vegetable  garden.  Two  rows,  two  hundred  and  forty  feet 
long,  were  taken  for  each  variety,  and  twelve  pounds  of  seed  was  used  per 
row,  the  system  of  planting  and  culture  being  the  same  as  with  the 
other  varieties. 

Early  Norther,  from  Minnesota,  showed  a  gain  of  ten  per  cent  over 
seed  grown  on  muck  land,  while  Acme  gave  an  increase  of  thirty-two 
bushels  per  acre  over  the  southern  seed. 

Early  Michigan  and  Rural  New  Yorker  No.  2,  grown  on  muck  land, 
made  about  the  same  showing  over  the  seed  grown  here  in  a  sandy  loam, 
but  it  was  undoubtedly  due,  at  least  in  part,  to  tbefact  that  the  other  seed 
was  stored  in  pits  while  ours  was  kept  in  a  common  cellar,  and  had  become 
somewhat  shriveled  before  it  was  planted. 

The  Colorado  beetles  were  very  troublesome  this  season,  which  necessi- 
tated several  applications  of  Paris  green;  while  the  plants  were  small  it 
was  applied  with  a  powder  gun,  but  after  they  were  half  grown,  land 
plaster  was  used  in  the  proportion  of  one  hundred  pounds  to  one  of  the 
poison.  Water  was  also  used  at  the  rate  of  one  hundred  gallons  to 
one-half  pound  of  Paris  green. 

The  entire  crop  of  potatoes  was  treated  with  Bordeaux  mixture  to  pre- 
vent the  working  of  the  early  leaf  blight,  with  satisfactory  results. 


RADISHES. 

Seed  of  the  forcing  varieties  was  planted  in  the  hot  bed  early  in  March 
•    to  determine  their  value  for  the  purpose  named. 

The  forcing  sorts,  with  but  few  exceptions,  are  of  much  the  same  type. 
All  are  of  small  size  and  quick  maturity.  The  form  differs  from  round 
turnip  to  olive  shaped  or  half-long  tapering;  the  color  from  white  or 
yellow  to  all  shades  of  red,  scarlet  and  crimson.  The  flesh  of  some  var- 
ieties is  more  crisp  and  tender  than  that  of  others,  and  remains  longer  in 
that  condition.  The  time  required  to  produce  salable  roots,  and  the  size 
to  which  they  will  grow  before  becoming  pithy,  are  of  importance  in 
selecting  kinds  to  grow  for  this  purpose. 

Carmine  Turnip,  Non  Plus  Ultra,  Round  Deep  Scarlet,  Scarlet  Olobe, 
Startle  and  Twenty  Days  Forcing  are  quite  similar  in  form,  but  differ 
in  color,  size,  quickness  of  growth  and  crispiness  of  flesh.  Of  these 
Startle  was  the  first  to  mature.  It  is  of  a  bright,  scarlet  color,  and  the 
flesh  is  crisp  and  tender.  Non  Plus  Ultra  is  a  Tittle  later  than  Startle,  but 
has  whiter  flesh,  and  is  better  in  quality.  Its  season,  however,  is  short, 
and  it  must  be  pulled  at  once. 

Carmine  Turnip,  Round  Deep  Scarlet  and  Twenty  Days  Forcing 
matured  at  the  same  season,  and  are  much  alike  in  general  appearance. 
Twenty  Days  Forcing  is  considerably  larger  in  size  than  the  others. 
Scarlet  Olobe  was  the  last  of  the  group  to  reach  its  growth,  but  the  slight 
difference  in  time  of  maturity  was  more  than  made  up  jn^^uicrease  of 
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size,  it  being  nearly  twice  as  large  as  any  other,  and  the  flesh  was  crisp 
and  tender. 

Deep  Scarlet  Olive  Shaped  and  Rose  Olive  Shaped  differ  from  the 
group  above  described  in  having  roots  oval  in  form,  and  longer.  They  are 
as  early,  and  in  bunching  will  pack  more  closely  than  the  turnip  rooted 
radishes. 

French  Breakfast  produces  roots  that  are  two  inches  or  more  long, 
obovate  in  form,  bright  red  in  color,  with  lower  part  white.  It  is  quick 
maturing,  attractive  in  appearance,  and  good  in  quality.  Quite  generally 
grown  as  a  forcing  sort. 

Golden  Globe  and  White  Olive  Shaped  are  not  largely  grown  because  of 
their  color. 

Long  Brightest  Scarlet.  This  sort  is  almost  as  quick  growing  as  the 
smaller  sorts,  is  as  attractive  in  appearance  and  as  good  in  quality,  while 
the  largely  increased  size  is  a  point  of  great  superiority. 

All  the  varieties  of  radish  were  sown  in  the  open  ground  May  12.  The 
following  table  gives  the  date  of  maturity  of  the  several  sorts  grown. 


Variety. 


Carmine  Tarnip-.-  .   

Deep  Bsarlet  Olive  Shaped.   

French  Breakfast..   

Golden  Globe  

Gray  Sammer  Turnip  Rooted  

Half-long  Black  Winter  

Long  Blaok  Sammer   

Long  Brighett  Scarlet  White  Tipped 

Long  White  Naples  

Non  Pine  Ultra  

Rose  China  Winter  

Bose  Olive  Shaped   

Round  Deep  Scarlet  

Scarlet  Globe.  

Scarlet  Turnip  Rooted  

Startle  

Stuttgart  White  Giant  

Twenty  Days  Forcing   

White  Chartier  

White  China  Winter  

White  Olive  Shaped  

White  8trasburg.  

White  Summer  Turnip  

White  Turnip  Rooted  

White  Vienna  

Yellow  Summer  Turnip   

Siberia    

Mongolia  No.l  

Mongolia  No.  2  

Japan  No.  1  _  

Japan  No.  2  

Japan  No.  8  


Seedsman. 


Vaughan   

Ferry  

it 

»i 
•i 

Johnson  &  Stokes! 

Ferry    

Vaughan  

Henderson  

Ferry   

Oregon  Ag.  Col.... 

ii  ii  ii 
ii      ii  ii 


Date 
of  edible 
maturity. 


July 


June  5 
5 
5 
7 
16 
8 
7 

June  6 

21 
4 

July  9 
June  5 
6 
6 
5 

a 


July 
June 

July 
June 


July 


6 

5 
15 
11 

6 
20 
16 

6 

20 
15 
29 
28 
21 
6 
16 
16 


Unless  the  soil  where  radishes  are  grown  is  sandy  and  rich,  the  roots 
grow  too  slowly  and  become  tough  and  wormy.  For  this  reason  some  of 
the  smaller  growing  sorts  described  among  the  forcing  varieties  would  give 
better  satisfaction  to  plant  in  the  home  garden.  The  seed*  can  be  sown 
every  week  or  ten  days  and  a  good  succession  of  table  radishes  obtained 
throughout  the  season. 

Digitized  by  Google  ^ 


236 


MICHIGAN  EXPERIMENT  STATION. 


Of  the  larger-growing  radishes,  Long  Scarlet  Short  Top,  Ghartier  or 
Rose  China  among  the  reds,  and  White  Naples  or  White  Vienna  of  the 
whites  are  recommended  for  general  growing.  If  a  medium-sized  yellow 
skinned  sort  is  desired,  Yellow  Summer  Turnip  is  good. 

Winter  radishes  are  but  little  grown,  no  doubt  because  their  good  qual- 
ities are  not  generally  known.  While  their  flavor  is  quite  sharp,  they  will 
keep  through  the  winter  and  are  most  excellent  as  a  relish.  Usually  the 
white  sorts  are  the  better  keepers.  The  seed  should  be  sown  quite  late, 
say  the  last  of  August,  so  that  the  growth  may  not  become  tough  and 
pithy. 


SQUASH. 


The  difficulty  experienced  in  getting  the  young  squash  plants  well  estab- 
lished and  beyond  the  attacks  of  the  striped  beetle  has  deterred  many 
from  planting  this  vegetable.  When  the  number  of  hills  is  limited,  per- 
haps nothing  would  be  found  more  satisfactory  than  box  frames  made 
about  one  foot  square  and  the  tops  covered  with  wire  screen  or  mosquito 
netting.  Place  these  frames  over  the  hills  before  thepiants  come  up  and 
leave  them  there  until  the  growth  fills  the  boxes.  When  the  boxes  are 
removed  the  plants  are  usually  so  far  along  that  they  will  withstand  the 
attacks  of  the  beetle.  Wood  ashes,  with  which  a  few  drops  of  turpentine 
have  been  mixed,  dusted  on  the  plants,  we  have  found  effective  in  driving 
the  beetles  away.  The  squash  bug  begins  to  attack  the  plants  when  they 
are  of  some  size.  This  is  a  very  difficult  pest  to  combat  successfully. 
Squash  plants  are  very  tender  and  insecticides  that  would  kill  the  bugs 
would  also  kill  the  plants.  If  boards  are  placed  on  the  ground  close  to  the 
vines,  most  of  the  bugs  will  crawl  under  them  for  protection  during  the 
night.  Early  in  the  morning  the  boards  may  be  turned  over  and  the  pests 
killed. 


VARIETIES. 


Of  the  early  sorts  Urookneck  and  Bash  Scallop  are  generally  grown. 
While  the  quality  of  the  early  sorts  is  not  equal  to  that  of  the  winter 
varieties,  yet,  because  of  being  ready  for  use  long  before  the  later  kinds, 
they  should  have  a  place  in  every  garden. 

Straightneck9  Vaughan,  as  grown  here  the  past  season,  promises  an 
improvement  in  increased  size,  with  less  of  the  curve  that  marks  the 
Crookneck. 

There  is  a  class  of  squashes  with  flesh  of  good  quality  that  mature  in 
the  fall  and  are  good  winter  keepers.  Delicata,  Perfect  Gem,  Fordhook 
and  Cocoanut  are  among  the  better  sorts  of  this  class  and,  as  the  plants 
can  be  depended  upon  to  bear  a  large  crop,  they  should  be  much  more 
largely  planted  for  home  use  than  they  now  are. 

With  most  squash  growers  Hubbard  is  the  variety  grown  for  winter  use. 
Marblehead  is  a  sort  having  a  grayish- white  skin  with  a  nearly  smooth 
surface,  and  while  somewhat  smaller  in  size  than  Hubbard,  has  less  waste 
in  preparing  for  use.  The  plants  are  as  productive,  the  flesh  as  dry  and 
as  thick  as  the  Hubbard,  and  even  better  in  quality.  It  ripens  a  little 
earlier  than  Hubbard  and  should  be  largely  grown  as  a  late  keeping  sort. 
Pike's  Peak  is  also  an  excellent  winter  squash. 
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SWEET  CORN. 


The  test  of  varieties  in  sweet  corn  included  thirty-two  kinds,  consisting 
of  the  leading  standard  sorts  and  many  of  the  new  ones  sent  out  by  differ- 
ent seedsmen.  The  corn  was  planted  June  eighth,  in  rows  forty-two 
inches  apart,  with  five  kernels  in  each  hill.  The  temperature  and  moisture 
were  such  that  the  seed  germinated  very  quickly  and  a  large  per  cent  grew. 

Adams1  Extra  Early,  from  Landreth,  was  the.  first  variety  to  reach 
maturity;  although  it  is  not  strictly  a  sweet  corn,  yet  for  family  use,  or 
early  market,  it  Goes  very  well.  The  ears  are  six  to  eight  inches  in  length, 
well  tipped  and  filled  with  twelve  rows  of  plump,  broad,  tender,  juicy 
kernels. 

Bonanza.  One  of  Vaughan's  medium  varieties,  has  a  very  small  cob. 
The  kernels  are  long,  broad,  pure  white,  tender  and  rich  in  sugar  proper- 
ties.   Its  edible  maturity  is  of  long  duration,  making  it  a  valuable  sort. 

California,  from  Childs,  is  very  similar  to  Stowell's  Evergreen,  but 
does  not  have  merit  enough  to  take  its  place. 

Champion  is  a  new  variety,  sent  out  by  Vaughan,  that  is  promising  as 
an  early  sort.  The  ears  are  large  and  long,  well  covered  with  twelve  rows 
of  snow  white,  plump,  sweet  kernels,  set  on  a  small  cob.  The  hull  of  the 
kernels  is  very  thin. 

Chicago  Market,  from  Vaughan,  is  one  of  the  old  commercial  varieties; 
it  is  very  prolific  and  of  fair  quality. 

Concord,  from  Vaughan,  is  another  standard  variety  with  market 
gardeners  and  it  needs  no  description  to  gain  friends.  One  of  the  best 
medium  season  varieties. 

Country  Gentleman,  from  Maule,  is  an  established  variety  that  needs  no 
praise,  as  the  small  cob,  irregularly  covered  with  long,  plump,  cream 
white,  sweet  kernels  distinguishes  it  from  other  varieties.  Its  uneven  time 
of  maturing  makes  it  valuable  for  the  home  garden.  A  common  name  for 
it  is  Shoe  Peg,  on  account  of  the  shape  of  the  kernels,  and  their  not  being 
in  rows. 

Cory,  White  Cob,  Vaughan.  This  was  the  first  strictly  sweet  corn  that 
reached  maturity.  It  differs  from  the  old  Oory  variety  only  in  the  color 
of  its  cob;  size,  shape,  texture  and  flavor  are  the  same. 

Dawn,  Johnson  &  Stokes.  A  variety  larger  than  Cory,  maturing  four 
days  later;  ears  well  filled;  kernels,  cream  white,  large,  deep,  sugary  and 
very  juicy;  rows,  twelve  to  sixteen  in  number. 

Egyptian,  from  Henderson,  is  a  strong,  coarse  grower;  ears  very  large, 
white  and  well  covered;  kernels,  broad,  plump,  deep  and  of  a  peculiar  rich 
flavor.    It  is  a  good  variety  for  gardeners  or  for  canning  purposes. 

Fordhook,  one  of  Burpee's  specialties,  matured  about  the  same  time  as 
Dawn.  The  ears  are  about  the  same  size  as  those  of  Oory,  and  they  differ 
but  little  except  in  the  oval  shape  of  the  kernels. 

Fottlera,  sent  out  by  Vaughan,  is  a  few  days  later  than  Oory,  and  suck- 
ers badly.  The  ears  are  seven  to  nine  inches  in  length  and  are  well  cov- 
ered with  corn  rich  in  sugar. 

First  of  All,  from  both  Maule  and  Burpee,  is  one  or  two  days  earlier 
than  White  Cory,  but  there  is  little  difference  between  them. 

Gold  Coin,  from  Vaughan,  in  growth  and  development  is  very  much  like 
Stowell's  Evergreen,  but  is  not  equal  to  it  in  quality.  The  ears  are  large 
and  well  filled  with  yellow  kernels.  t  • 
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Hickox  Hybrid,  Maule,  is  one  of  the  best  varieties  for  canning  or  dry- 
ing; it  is  very  prolific  and  shrinks  but  little  in  the  can  or  in  drying.  The 
ears  are  large;  cob  small;  kernels  very  white,  angary  and  well  filled  with 
milk. 

Honey  Dew,  introduced  by  Childs,  is  an  early  eight- rowed-  variety  with 
small  ears  covered  with  long  thick  husks.  The  kernels  are  plump  and  ten- 
der, but  it  is  not  as  desirable  as  some  other  sorts. 

Improved  Ruby,  Burpee.  Its  only  peculiarities  are  the  dark  red  stalks 
and  husks;  ears  are  large,  well  filled  with  pure  white  kernels  of  delicious 
flavor.   A  fair,  medium  late  variety. 

La  Crosse,  Salzer.  A  hardy  and  productive  sort  maturing  well  devel- 
oped ears,  medium  length,  with  ten  rows  of  broad,  plump  kernels;  not  of 
extra  quality. 

Landreth  Market,  Landreth.  The  leading  feature  of  this  corn  is  the 
length  of  the  ears,  averaging  eight  inches,  and  they  are  well  filled  with 
eight  rows  of  round,  plump,  good  sized  kernels.  It  is  not  a  true  sugar 
corn,  but  is  of  the  same  nature  as  Early  Adams. 

Landreth  Sugar,  from  Landreth,  is  a  very  promising  variety.  The  ears 
are  large,  growing  very  low  on  the  stalks;  grain  very  narrow,  long,  white 
and  sugary,  remaining  milky  for  a  long  period,  which  makes  it  desirable 
for  canning  or  continuous  marketing. 

Leets,  obtained  from  D.  M.  Ferry  &  Co.,  is  about  a  week  later  than 
Cory.  The  ears  are  larger  than  those  of  the  earlier  sorts;  cob  small; 
kernels  loDgf  and  rich  in  sugar.  It  lasts  well  and  is  a  good  medium  early 
variety,  but  it  is  not  equal  to  Country  Gentleman  and  some  of  the  other 
varieties  in  flavor. 

Mammoth,  Henderson,  grew  the  largest  ears  of  any  variety,  and  matured 
about  three  days  later  than  Stowell's  Evergreen,  making  it  a  valuable  late 
sort.  The  ears  are  covered  with  long,  broad,  plump,  milky,  tender  kernels 
that  are  rich  in  sugar. 

Minnesota,  from  Ferry,  is  a  variety  maturing  between  Cory  and  Concord. 
It  is  better  in  quality  than  the  former,  and  the  ears  are  larger.  The  lead- 
ing characteristic  is  the  dense  covering  of  the  ears  with  long  thick  husks, 
and  the  broad  flat  form  of  the  kernels. 

New  England,  another  variety  from  Ferry,  grows  a  very  long,  slim  ear, 
well  covered  with  broad,  tender,  sweet  kernels,  but  it  is  less  desirable  than 
Minnesota  and  other  varieties.    Much  shriveled  when  dry. 

Nonesuch,  from  Johnson  and  Stokes,  is  one  of  the  medium  varieties;  a 
strong  grower;  ears  of  good  size,  with  pink  cobs,  but  with  very  white 
kernels  that  are  tender  and  sweet-  The  leaves,  stalks  and  the  cob  end  of 
the  kernels  are  tinged  with  pink. 

Northern  Pedigree,  from  Salzer,  is  a  very  dwarf-stalked  variety,  with 
small,  plump  ears,  covered  with  deliriously  sweet  kernels;  sweeter  than 
Cory  but  not  as  productive. 

Quincy  Market,  sent  out  by  Gregory,  is  almost  identical  with  Crosby, 
except  that  it  is  a  few  days  earlier.  The  quality  is  about  the  same,  but  the 
flavor,  if  anything,  is  a  little  better.    An  excellent  variety  to  follow  Cory. 

Roslyn  Hybrid,  from  Henderson.  This  variety  is  a  valuable  medium 
late  sort,  remaining  in  edible  maturity  a  long  time.  Its  growth  is  much 
like  Stowells'  Evergreen.  The  ears  are  large,  long,  well  filled  and  covered 
with  broad,  deep  kernels  of  fine  quality,  tender  and  milky. 

StowelVs  Evergreen,  Vaughan,  is  a  standard  variety,  and  by  many  con- 
sidered to  be  the  best  sugar  corn  grown.    The  ears  are  very  large  and 
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long;  kernels  broad,  deep,  of  cream  white  color,  tender  and  very  sweet. 
Its  length  of  edible  maturity  is  one  strong  point  in  its  favor. 

Sugar,  Early,  is  one  of  Vaughan's  introductions  for  this  year,  and 
appears  to  be  nearly  identical  with  First  of  All  and  Vermont  Extra  Early. 

Vermont  Extra  Early,  Vaaghan.  It  grows  strong  stalks  which  aver- 
age one  good  ear.  The  ears  are  a  little  larger  and  longer  than  those  of 
Cory,  but  they  have  a  larger  cob.  The  kernels  are  of  good  length,  well 
rounded,  plump,  juicy,  and  as  sweet  as  any  of  the  earlier  sorts.  It  is 
preferable  to  Red  Cory. 


TOMATOES. 


The  seed  was  sown  in  the  forcing  house  March  19.  When  ready  the 
young  plants  were  removed  to  boxes  and  set  in  the  open  ground  May  27 
and  28.  The  rows  were  five  feet  apart  and  the  distance  between  the  plants 
in  the  row  was  four  feet.  The  plants  grew  very  luxuriantly  and  bore  large 
crops  of  fruit.  The  tomatoes  were  remarkably  free  from  rot  and  no  spray- 
ing was  required. 

In  the  table  below  will  be  found  the  date  of  first  fruit  ripening;  the  pro- 
ductiveness of  each  sort,  compared  in  percentage,  taking  varieties  produc- 
ing the  largest  crop  at  100  per  cent;  the  part  of  the  whole  crop  ripe  Sep- 
tember 15,  at  which  time  a  frost  may  usually  be  expected,  and  .the  average 
weight  of  a  single  ripe  fruit  of  each  variety  computed  by  weighing  a  large 
number  of  tomatoes  and  averaging  their  weight.  By  taking  the  per  cent 
of  productiveness  with  the  part  of  the  crop  ripe  September  15,  and  the 
average  weight  of  a  fruit,  a  fair  comparison  of  the  several  varieties  may  be 
made.  (C)  in  the  table  of  seedsmen  indicates  that  the  variety  has  been 
grown  here  at  least  one  year  and  that  the  seed  is  of  our  own  saving. 

TOMATOES. 


Variety. 


Aome  

Advance  

Alexander  

Atlantic  

B.  B  

Beanty  

Brandy  wine .  . 
Bright  &  Early.... 

Cbemin  

Conqueror  

Crimson  Coshion 

Grose  No.  1  

Cross  No.  2  

Cross  No.  8  

Daybreak  

Democrat  

Dwarf  Aristocrat 
Dwarf  Champion 

Favorite  

Ferris  Wheel  


Seedsman. 


Vanghan  (o)  

College  

Delano  Moore  

Bockbee  (o)  ... 
J  ohns'n  &  Stokes  (r ) 

Vangban  (o)  

College   

l>reer  

Thorbnrn  (o)  

Thorbnrn  (c)  

Henderson  (c)  

Va.  A«rl.  Col.  (c)... 
Va.  Agrl.  Col.  (cj... 
Va.  Agrl.  Col.  (c)— 
Dreer..  

Thorbnrn  (o)  

Bnokbee  (o)  

Vanghan  (o)  

Vanghan  (o)  

College  


Date  of 

first 
ripening. 


Aag.  15. 
"  11.. 

"  3.. 
"  12.. 
M  15. 

15.. 
•'  15. 
8. 

"  15. 
15.. 

Sept.  4. 

Aug.  26. 
"  19 
"  19. 


"  15.. 
"  13. 
"  1ft. 
"  15 
Sept.  1. 


Pro- 
daotive- 


Per  cent. 


92 
8* 
90 
85 
85 

70 
72 
80 
75 
85 

72 
90 
84 
95 
70 

90 
96 

65 
78 


Peroent 
of  crop 

ripe 
Sept.  15. 


Average 
weight  of  * 
a  single 

ripe 

fruit. 
Oanoes. 


55 
85 
90 
90 
10 

SO 

SO 
45 
50 
70 

20 
40 
45 
85 

25 

55 
90 
25 
50 
20 


7.4 
4.4 
5.6 
6.3 

8.0 

8.8 
6.8 
8.0 
10.0 
5J 

11.8 

7.0 
9.4 
8.8 
7.2 

8.2 
7.6 
6.4 
9.8 
12  .0 
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Variety. 


Ford hook  

Fortune  

Golden  Jubilee.. 

Golden  Qaeen.  

Hybrid  mo.  1  


Jersey  

Large  Red  

La  Crosse  

Leader  

Lemon  Blush  

Liberty  Bell  

Long  Keeper...  

Miner   

Minnesota  

Mixed  Bed  and  Parple  Cross.. 


M  cCollum's  Hybrid . 
Money  Maker   

New  Stone  

Northern  Light  


Novelty  No.l 


Novelty  No.  24  

Optimue   

Perfection  

Potato-leaf  Ignotnm . 
Ponderosa   


Purple  Cross  

Parple  Olive  Cross . 

Puritan  

Red  Cross  

Ruby  


Ruby  Queen  

Scarlet  Cross . 

Seedling  

Shah   

Ten  Ton,  


Terra  Cotta  

Thorborn  

Three  Celled  Cross  . 

Tomato  No.  105  

Tom  Thumb  


Tree  Tomato. 
Turner  Hybrid 


Upright  Station^ 
Virginia  Corker .. 


VL_____  . 

Volunteer   

Buokeye  State 


Vaughan  (c) 
Johnson  4  Stokes. 

Childs  

Vaughan  (e)  

Landreth  (o)  


Hybrid  No.  4...   Landreth  (c) 

Hybrid  No.  22   Landreth  (c] 

Hybrid  No.  25  

Hybrid  No.  50  

Imperial  


Landreth  (c|_ 
Landreth  (c). 
Maul**  (o).  


Landreth  (o). 

College  

College  

Vick   ... 

Thorborn  (o). 

Vanghan  (c)._ 
Vaughan  (o)  . 
A.  A.  Miner... 

Dreer  

Landreth  


College  

Landreth  (c). 
Vaughan  (c)._ 

College  

Landreth  


Landreth  

College   

Vaughan  (c) ... 

(Jollege  

Henderson  (o)  . 


Landreth  

Landreth  

Thorburn  (c).  . 

Landreth  

Henderson  (o)  . 


Childs  

Landreth  

W.  Va.  Station  (c) 

College.  ..   

Landreth  (c)  


Thorburn  (c)  

Thorburn   

Landreth   

Johnson  &  Stokes. 
College  


Bockbee  (c)  . 
Vaughan  (o). 
Thorburn  (o). 

Landreth  

Vanghan  (c)._ 
Vanghan  (c)  . 


Date  of 

first 
ripening. 


Aug. 


"  15.. 
Sept.  4.. 
Aug.  16.. 

"  15.. 

"  8.. 

"  15.. 

"  15.. 

"  15. 

"  15.. 

"  20.. 

"  23.. 
"  15.. 
"  19.. 
8. 

"  17. 

"  16. 
"  15. 
"  8.. 
"  27. 
Aug.  8.. 

"  15. 
Sept.  1. 
Aug.  15.. 

"  27. 
Sept.  4. 

Aug.  15. 

"  20.. 
"  16. 
u  20.. 
"  8.. 

Sept.  4.. 
Ang.  15.. 
Bept.  10.. 
Ang.  20. 
"  15. 

Aug.  10.. 
8. 

Sept.  10.. 
Aug.  8.. 
8. 

"  15.. 

M  27.. 
Sept.  1.. 

"  7.. 
Aug.  15.. 

"  27.. 


Pro- 
ductive- 
ness. 
Per  cent. 


78 
P8 
88 
02 
95 

60 
86 
96 
75 
98 


90 
65 

80 
70 
100 


95 
100 


99 

100 
92 
78 

100 
90 

99 
95 
98 
96 
98 

90 

95 

72 
96 
82 


94 

98 


85 

92 
25 
74 
65 

98 


Percent 
of  crop 

ripe 
Sept.  15. 


weight  of 
a  single 
ripe 
fruit. 
Ounces. 


10 
20 
50 
70 
55 

55 

20 


50 

70 
50 
35 
75 
35 


60 
50 
85 
60 

85 

50 


42 

20 
65 
70 
65 
10 

85 

25 
50 
25 
80 

5 
85 

5 
65 


50 
20 
5 

40 
60 

15 
45 
15 
25 
85 
85 


NOTES  ON  VARIETIES. 


The  following  are  sorts  but  recently  introduced: 

Alexander,  Delano  Moore,  Presque  Isle,  Maine.  Plants  similar  in 
mode  of  growth  to  Advance,  but  the  leaflets  are  larger  and  have  not  the 
grayish  tinge.  Fruit  varies  from  round  flattened  to  ovate  flattened,  or 
often  quite  irregular;  size,  small  to  medium;  colors  very  evenly  a  bright, 
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deep  red;  flesh,  a  deep  red  of  ftne  grain  and  good  quality.    Of  the  Earliest 
type,  but  more  even  in  size  and  regular  in  form.    Valuable  for  extreme 
earliness,  good  color,  form  and  quality.    Does  not  crack  or  rot  and  is  a 
very  productive  sort. 
Bright  and  Early,  Henry  A.  Dreer,  Philadelphia.    Plant  and  plant 

frowth  closely  like  Advance,  though  perhaps  slightly  more  erect  in  habit, 
ruit  exactly  similar  to  Advance  in  form  but  will  not  average  as  large  in 
size;  the  color  of  the  skin  is  more  of  a  golden  yellow,  due  to  the  larger  siae 
and  more  numerous  yellow  dots  on  the  surface.  A  few  fruits  were  ripe 
before  those  on  Advance,  but  the  general  crop  was  later  and  the  plants 
were  less  productive. 

Daybreak,  Dreer.  Plants  are  not  of  strong  growth,  rather  upright  in 
habit;  foliage  of  Acme  type,  but  the  leaf  stalk  is  larger,  and  marked  by 
having  numerous  small,  pointed  leaflets  between  larger  ones.  Fruit 
closely  of  Ignotum  type  but  the  cell  walls  are  thicker  and  the  angles  more 
prominent.   Not  as  productive  as  most  sorts. 

Fortune,  Johnson  &  Stokes,  Philadelphia.  Plants  of  an  upright  habit 
of  growth,  but  so*  vigorous  that  they  spread  over  a  large  amount  of  space. 
Foliage  of  Acme  type,  but  the  leaflets  are  larger  and  more  deeply  cut. 
Fruit  closely  resembles  Ignotum  in  form  and  color,  but  has  thicker  flesh 
walls  and  the  skin  is  tougher.    It  is  also  later  in  ripening. 

Golden  Jubilee,  John  Lewis  Childs,  Floral  Park,  N.  i .  Plant  growth 
low  down,  straggling;  leaflets  large  and  coarse.  The  fruits  are  large,  round 
or  ovate,  often  somewhat  angular;  flesh  walls  thick;  cells  small  and  num- 
erous; color  a  bright  yellow  often  with  green  streaks  running  from  base  to 
apex,  considerable  green  around  base.  Fruits  are  a  deeper  yellow  and 
flesh  much  more  solid  than  Golden  Queen.  The  plants  are  productive 
and  all  the  fruits  are  large,  but  are  often  scabby  at  apex  and  cracked 
around  base. 

Leader,  James  Vick's  Sons,  Eochester,  N.  Y.  Plant  of  low,  straggling 
growth ;  foliage,  light  green ;  leaflets,  small,  close  set,  partly  curled.  Fruits 
of  fair  size,  quite  irregular  and  angular.  While  the  first  ripening  was  not 
so  early  as  some  others,  the  bulk  of  crop  was  ripe  at  an  early  date.  Quite 
closely  of  Earliest  type  of  fruit,  though  scarcely  so  early,  and  tomatoes 
are  more  angular,  too  much  so  to  sell  well  in  market. 

Miner,  A.  A.  Miner,  Luther,  Mich.  Plants  of  largest  growth;  foliage 
of  Potato  Leaf  type.  Fruit  closely  resembles  Turner  Hybrid,  though 
scarcely  so  thick  and  the  apex  is  more  depressed.  One  of  the  most  pro- 
ductive sorts  in  the  field,  and  the  fruits  will  average  larger  in  size  than 
Ponder osa  though  scarcely  so  regular.  Flesh  solid  and  of  good  quality. 
An  excellent  tomato. 

Minnesota,  Dreer.  Plants  of  low,  straggling  growth;  foliage  of  Ignotum 
type,  but  the  leaflets  are  smaller  and  slightly  curled.  Fruits  closely 
resemble  those  of  Dwarf  Champion,  though  the  cell  walls  are  more  prom- 
inent, making  small  angles.  Flesh  bright  red  and  of  good  quality.  The 
variety  is  very  productive  and  one  of  the  best  early  ripening  sorts,  bearing 
small  to  medium  sized  fruits. 

Novelty  No.  22,  D.  Landreth  &  Sons,  Philadelphia.  Plants  of  strongest 
growth;  foliage  closely  like  that  of  Acme,  though  the  leaflets  are  farther 
apart  and  the  texture  more  papery.  Fruit  medium  in  size,  spherical  in 
general  outline,  deep  from  base  to  apex,  the  color  varies  from  purplish  red 
to  bright  red  with  golden  dots;  flesh  of  good  color  and  quality.  The 
plants  are  very  productive,  and  while  many  fruits  are  small  the  large  crop 
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borne  gives  a  fair  yield  of  good  fruits.  We  bope  oy  selection  to  improve 
the  variety. 

Novelty  No.  24,  Landreth.  The  fruits  are  of  Plum  type  and  too  small 
in  size  to  be  of  commercial  importance. 

Thorburn,  J.  M.  Thorburn  &  Co.,  New  York  city.  Plants  are  of  strong- 
est growth  and  lie  close  to  the  ground;  the  foliage  is  of  Acme  type  but 
with  fewer  leaflets  and  are  farther  apart  on  leaf  stalk.  Fruits  are  of  good 
size,  varying  in  form  from  round  to  ovate;  color  light  purplish  red  with 
yellowish  streaks;  flesh  dark  color,  solid  and  of  good  quality.  A  distinct 
sort.   Type  not  fixed. 

Tomato  No.  105,  Johnson  &  Stokes.  Plants  of  very  vigorous  growth; 
foliage  of  Acme  type,  but  the  leaflets  are  a  lighter  green  and  vary  greatly 
in  size,  and  fruits  vary  much  in  form  and  size,  but  their  general  outline  is 
of  the  Ignotum  type;  the  color  varies  from  a  light,  bright  red  to  Acme 
color;  flesh  of  excellent  quality.  Type  not  fixed.  Nearly  all  the  fruits 
produced  are  of  good,  marketable  size.  Seed  has  been  selected  to  improve 
and  fix  the  red  type. 

Virginia  Corker.  Landreth.  Plants  of  largest  growth;  foliage  of 
Acme  type,  but  the  leaf  stalks  are  longer  and  leaflets  larger  and  farther 
apart  Fruit  of  Ignotum  form  and  color,  though  scarcely  so  regular  in 
general  outline.      The  bulk  of  crop  was  late  in  ripening. 

LandretW s  Cross-Breda.  Several  varieties  of  tomatoes  were  sent  out  by 
D.  Landreth  &  Sons,  of  Philadelphia,  under  the  name  of  Oross-Breds. 
While  the  type  of  many  of  these  is  not  fixed,  there  are  several  sorts  that 
have  much  promise.  Careful  selections  were  made  of  the  best  fruits  of 
the  better  kinds,  and  an  effort  will  be  made  to  fix  and  improve  them. 

Of  the  sorts  grown  for  one  or  more  seasons,  the  following  are  worthy  of 
special  attention: 

Dwarf  Aristocrat  is  a  sort  resembling  Dwarf  Champion  in  plant 
growth,  but  the  fruits  are  larger  in  size,  and  of  a  bright  red  color.  The 

1>lants  are  more  productive  than  Dwarf  Champion,  and  ripened  a  much 
arger  proportion  of  the  crop.  Like  Dwarf  Cnampion,  it  ripens  a  few 
fruits  quite  early  and  the  bulk  considerably  later,  yet,  from  the  larger  size 
of  the  fruits  and  the  greater  plant  productiveness,  it  is  to  be  preferred  to 
that  well-known  variety. 

Potato-leaf  Ignotum.  Several  years  ago  a  plant  was  noticed  in  the 
Ignotum  patch  having  foliage  resembling  Turner  Hybrid,  while  the  fruit 
was  similar  to  that  on  neighboring  plants  of  Ignotum.  Seed  was  sayed 
from  fruits  of  this  plant,  and  by  careful  selection  a  new  variety  has  been 
secured.  The  fruits  are  quite  like  Ignotum  in  form,  but  they  are  larger 
in  size,  and  the  flesh  is  a  trifle  coarser  and  more  solid  at  center.  The 
plants  are  very  productive  and  ripen  the  greater  part  of  the  crop  quite 
early  in  the  season.   A  very  desirable  sort 

Terra  Cotta.  This  variety  is  unique  in  form  and  in  color  of  skin,  and 
in  the  deep,  rich  color  of  flesh,  and  nas  been  greatly  improved  in  size  of 
fruits  by  careful  selection  of  seeds.  It  is  an  excellent  sort  for  home  use, 
but,  on  account  of  the  thin  skin  and  tender  flesh,  will  not  carry  well  to 
market 

Ignotum.   For  several  seasons  this  variety  has  been  the  one  grown  for 
the  general  crop.   The  fruits  are  large,  of  good  form  and  quality.  The 
plants  are  productive,  and  ripen  a  good  proportion  of  the  crop  before  frost 
comes.    The  following  sorts  are  closely  of  Ignotum  type  of  fruit,  though 
81 
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differing  slightly  in  color  and  form,  in  appearance  of  plant  and  time  of 
ripening: 

jB.  R,  Brandywine,  Favorite,  Liberty  Bell,  McCollum,  New  Stone, 
Optimns,  Perfection,  Ten  Ton  and  Volunteer. 

Acme.  This  is  one  of  the  best  sort  for  market,  where  purple  tomatoes 
are  desired.  The  plants  are  productive  and  ripen  the  purplish  red  fruits 
quite  early  in  the  season. 

Beauty,  Imperial,  Long  Keeper  and  Buckeye  State  are  quite  similar  to 
Acme,  though  slight  differences,  mark  the  varieties. 

Ponderosa.  This  sort,  though  late  in  ripening,  bears  very  large  fruits, 
having  a  flesh  somewhat  coarse  in  texture  but  of  good  quality.  If  one 
desires  a  variety  bearing  large,  solid  tomatoes  that  are  good  keepers, 
Ponderosa  would  give  satisfaction.  Ferris  Wheel  and  Crimson  Cushion 
are  much  like  Ponderosa. 


SUMMABY  OF  VARIETIES. 

Vauahan's  Earliest  is  one  of  the  best  early  ripening  sorts,  though  the 
ne  v  selection,  Alexander,  has  shown  up  remarkably  well  and  may  crowd  it 
for  first  place. 

Advance  is  a  little  later  than  Earliest,  but  the  fruits  are  smooth  and 
more  regular  in  form. 

Ruby  and  Atlantic  Prize  are  recommended  as  early  ripening  sorts 
having  fruits  of  good  marketable  size. 

Acme,  Beauty,  Ignotum,  Perfection,  Potato-leaf  and  Optimns  are  named 
as  excellent  sorts  for  the  general  crop. 

Miner  and  Ponderosa  bear  very  large  solid  fruits,  but  the  time  of 
ripening  is  rather  late. 

Agricultural  College,  Mioh.,  ) 
February  15, 1897.  \ 


Digitized  by 


Google 


BULLETIN  145 


JUNE,  1897 


^CALIFORNIA.  | 

MICHIGAN 

STATE  AGRICULTURAL  COLLEGE 

EXPERIMENT  STATION 


CHEMICAL  DEPARTMENT 


it.'  r 


I 


FERTILIZER  ANALYSES 

By  H  C.  KEDZIE,  Chemist  of  the  Experiment  Station 


AGRICULTURAL  COLLEGE,  MICHIGAN 


Digitized  by 


Google 


BULLETIN  146 


JUNE,  1897 


MICHIGAN 

STATE  AGRICULTURAL  COLLEGE 

EXPERIMENT  STATIOH 

CHEMICAL  DEPARTMENT 


FERTILIZER  ANALYSES 


BY   R.    C.  KEDZIE 
CHEMIST  OF  THE  EXPERIMENT  STATION 


AGRICULTURAL  COLLEGE,  MICH. 
1897 


Digitized  by 


Google 


The  Bulletin*  of  this  Station  are  tent  free  to  all  newspapers  in  the  State 
and  to  such  individuals  interested  in  farming  as  may  request  them.  Address  aU 
applications  to  the  Secretary,  Agricultural  College,  Michigan. 


MICHIGAN  AGRICULTURAL  EXPERIMENT  STATION 

Postofflce  and  Telegraph  Address,  Agricultural  College,  Mich. 

Railroad  and  Express  Address,  Lansing,  Mich. 

A  DEPARTMENT  OF  THE  STATE  AGRICULTURAL  COLLEGE,  AMD,  WITH  IT,  CONTROLLED  BT  THE 


INCORPORATED 


STATE  BOARD  OF  AGRICULTURE 

Hon.  FRANKLIN  WELLS,  Constantino,  President  of  the  Board.     .     .  Term  expires  1901 


Hon.  CHA8.  W.  GARFIELD,  Grand  Rapids,   "  18W 

Hon.  CHARLES  P.  MOORE,  St.  Clair,    "  -1890 

Hon.  OHAS.  J.  MONROE,  South  Haven   **  "  1901 

Hon.  ARTHUR  O.  BIRD,  Highland,    "  1903 

Hon.  THOS.  F.  MAR8TON,  Bay  City   **  1903 


Hon.  HAZEN  8.  PINGREE,  Governor  of  the  State, 
JONATHAN  L  8NYDER,  Ph.  D.t  President  of  the  College,  . 
I.  H.  BUTTERFIELD,  Secretary. 


COMMITTEE  ON  EXPERIMENT  STATION. 
C.  W.  Garfield.— C.  F.  Moore. 


8TATION  COUNCIL 

Clinton  D.  Smith,  M.  8.,  .     Director  end  Agriculturist. 

Jonathan  L.  Sntdbr,  Ph.  D.,  Pres.,  .  Ex  officio.  I  Robert  C.  Kbdzie,  M.  A ,  M.  D.,  *  Chemist 
L.  R.  Tatt,  M.  8.,     .  Horticulturist.  I  Ira  H.  Buttrriteld,  .     See.  and  Tress. 


ADVISORY  AND  ASSISTANT  STAFF. 


A.  A.  Crozxbr,  M.  S.,  Assistant  in  Agriculture 

Herbert  W.  Mumtord,  B.  8.,  "  " 

H.  P.  Gladden,  B.  8.,  Assistant  in  Horticulture. 

M.  L.  Dean,     .     .  " 

Thorn  Smith,  B.  8.,      Assistant  in  Chemistry. 

S.  A.  A.  Grange,  V.  8.,  Consulting  Veterinarian. 


W.  B.  Barrows,  S.  B.,  Consulting  Entomologist. 
R.  H.  Pettit,  B.  S.  A.,  Assistant  Entomologist. 
Chas.  F.  Wheeler,  Consulting  Botanist 

Mrs.  L.  E.  Landon,  ....  Librarian. 
T.  T.  Lyon,  So.  Haven.  In  charge  of  Sab-Station. 
C.  E.  Marshall,  Ph.  B.,  Assistant  Bacteriologist 


SUB-STATIONS 

Grayling,  Crawford  County,  80  acres  deeded. 

South  Haven,  Yan  Buren  County,  10  acres  rented;  6  acres  deeded. 


Digitized  by 


Google 


BULLETIN  145 


JUNE,  1897 


FERTILIZER  BULLETIN. 


COMMERCIAL  FERTILIZERS  A  MODER^^RbDUCi  . 


Concentrated  manures  as  commercial  articles  are  very  modern  and 
were  unknown  fifty  years  ago.  Their  starting  point  was  the  suggestion 
of  Liebig,  that  bones  could  be  made  more  active  by  treating  them  with 
sulphuric  acid.  This  was  in  1840;  J.  B.  Lawes  of  Rothamsted,  Eng., 
took  advantage  of  the  hint  by  using  the  acid  to  convert  mineral  phos- 
phates into  soluble  or  superphosphates,  about  1850,  and  the  manufacture 
of  superphosphates  and  other  artificial  manures  on  the  commercial  scale 
was  soon  established  and  grew  to  vast  proportions,  laying  the  foundation 
for  the  large  fortune  which  has  enabled  Sir  J.  B,  Lawes  to  endow  the 
Experimental  Farm  of  Lawes  &  Gilbert  at  Rothamsted.  Thus  commer- 
cial fertilizers  laid  the  foundation  of  the  greatest  experiment  station  in 
the  world. 

One  reason  why  superphosphates  came  so  speedily  into  favor  with 
British  farmers  was  the  special  beneficial  influence  in  the  growth  of  the 
turnip  crop — the  special  manurial  crop  in  British  agriculture.  They 
found  that  superphosphates  greatly  promoted  the  growth  of  the  turnip 
in  its  earliest  growth,  carrying  the  plant  beyond  its  critical  stage  before 
the  true  leaves  are  formed  at  which  time  it  is  liable  to  be  destroyed  by 
the  turnip  fly.  In  the  English  system  of  rotation  of  crops,  the  turnip  is 
the  manurial  crop,  on  whidh  the  other  crops  in  the  rotation  depend, 
occupying  in  British  agriculture  about  the  same  position  that  red  clover 
does  with  iis.  Hence  the  early  favor  and  great  popularity  of  these  con- 
centrated manures  in  England. 

In  this  country  the  introduction  of  concentrated  manures  has  been 
slower  for  two  reasons:  1,  we  have  no  such  specialized  crop  as  the 
turnip  which  becomes  the  pivot  of  the  whole  rotation  and  for  which  a 
concentrated  manure  is  almost  indispensable;  2,  The  virgin  soils  of  our 
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When  the  modern  scientific  dairy  methods  are  compared  with  the 
methods  of  ten  and  twenty  years  ago,  the  significance  of  bacteriology 
becomes  apparent.  Answers  to  the  questions  of  the  causes  of  various 
abnormal  conditions  have  been  given.  The  souring  of  milk  and  its 
putrefaction,  the  appearance  of  color,  the  presence  of  a  bitter  taste, 
and  ropiness  have  all  been  explained.  Cream  is  now  ripened  by  pure 
cultures,  cheese  is  made  in  accordance  with  the  laws  of  fungal  and 
bacterial  growths,  and  the  commercial  requiremests  demand  Pasteurized 
milk. 

MILE  AS  A  FOOD  FOB  BACTERIA. 

The  chemical  composition  of  milk  appears  to  the  bacteriologist  not 
by  the  number  of  components  involved  but  rather  by  the  value  each 
component  possesses  as  a  food  for  bacteria.  Considering  the  analysis 
of  milk  in  this  light  and  remembering  what  was  said  in  Bulletin  139, 
p.  68,  regarding  the  food  requirements  of  bacteria,  the  component  parts 
of  milk  may  be  resolved  into  three  classes:  the  nitrogen  class,  the  carbo- 
hydrate or  sugar  class,  and  the  fat  class.  The  inorganic  salts  are 
essential  but  subsidiary  to  our  purpose. 

The  first  class  is  represented  by  casein,  the  parent  substance  of  cheese. 
It  is  this  which  provides  the  bacteria  with  the  necessary  nitrogen  for 
their  development.  Owing  to  the  various  actions  bacteria  have  upon 
casein,  it  affords  us  a  means  of  ascertaining  how  different  species  attack 
its  molecule  and  thus  aids  us  in  determining  species.  In  some  cases 
there  is  a  process  instituted  similar  to  putrefaction  and  again  there 
is  simply  a  digestion  of  the  casein.  With  other  species  there  is 
no  change  whatever  in  the  casein.  Whatever  change  is  undergone  by 
the  action  of  bacteria,  it  furnishes  them  with  nitrogenous  food.  Sugar 
of  milk  (lactose)  is  the  main  component  of  the  second  class.  Con- 
taining carbon,  hydrogen,  and  oxygen,  it  offers  three  food  elements  to 
bacteria.  The  atoms  of  carbon,  hydrogen,  and  oxygen  making  up  a 
molecule  of  sugar  are  sometimes  torn  asunder;  lactic  acid  which  usually 
produces  the  souring  and  curdling  of  milk,  alcohol  which  is  utilized  in 
the  manufacture  of  certain  alcoholic  milk  drinks,  and  carbon  dioxide 
gas  are  the  resulting  fragments  of  the  destroyed  molecule  of  sugar. 

In  the  third  case  but  one  element  has  been  mentioned,  the  fat.  Upon 
this  substance  bacteria  have  little  effect,  except  indirectly.  The  bacteria 
do  not  seem  to  feed  upon  it  or  change  it  in  any  manner.  The  Changes  that 
appear  to  take  place  in  cream  and  butter  are  usually  traceable  to  other 
compounds  than  fat.  So  seldom  is  fat  acted  upon  by  bacteria  that  it 
is  almost  disregarded  by  bacteriologists. 

In  milk,  nitrogenous  food  is  in  abundance,  carbon,  hydrogen,  oxygen, 
and  inorganic  salts  are  not  lacking,  consequently  milk  is  an  excellent 
food  for  bacteria. 


MILK  IN  THE  UDDEB. 


Milk  in  its  normal  condition  in  the  udder  is  free  from  all  forms  of 
bacteria.  This  is  an  old  belief  that  has  been  established  repeatedly  by 
numerous  investigators  in  Europe  and  elsewhere.   Some  have  ventured 
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to  question  this  accepted  belief;  yet,  from  the  present  standpoint,  bacter- 
iologists in  general  adhere  to  the  old  work. 

There  are,  however,  two  methods  by  which  milk  may  be  contaminated 
even  in  the  secure  gland,  the  udder:  the  one,  when  a  cow  is  affected  with 
some  bacterial  disease;  the  other  when  bacteria  find  their  way  through 
the  milk  duct  of  the  teat  into  the  milk  sac  at  the  base  of  the  teat  and 
thus  into  the  ducts  which  lead  into  the  sac  from  the  glandular  sub* 
stance  of  the  udder. 

In  the  discussion  of  the  first  method  we  are  urged  to  consider  tuber- 
culosis, by  its  importance  and  the  interest  centered  upon  it  at  present. 
In  this  dreaded  disease,  which  causes  the  death  of  every  eighth 
person,  the  bacillus  of  tuberculosis  may  find  its  way  into  the  milk  if 
present  in  the  cow.  This  is  more  likely  to  take  place  if  the  disease  is 
located  in  the  udder.  In  this  case,  tubercles  formed  by  some  process 
of  irritation  of  the  bacillus,  multiply  In  the  tissue  making  the  udder. 
At  first  they  are  generally  little  hard  nodules;  but  these  keep  enlarging 
and  eventually  become  soft,  caseous  and  even  purulent;  a  semi-fluid 
pus  is  found  in  them.  If  one  of  these  tubercles  should  be  located 
along  any  one  of  the  numerous  milk  ducts  leading  to  the  milk 
sac,  and  it  should  grow,  finally  breaking  down  into  a  purulent  substance, 
the  contents  of  this  tubercle  with  the  thousands  of  tubercle  bacilli 
it  contained  would  rush  down  the  milk  duct  into  the  milk  sac  and  would 
thus  contaminate  the  milk.  We  have  supposed  that  the  disease  was 
seated  in  the  udder;  is  it  possible  if  the  disease  is  confined  to  the  lungs 
or  other  organs?  We  are  permitted  to  answer  only  in  the  affirmative, 
inasmuch  as  the  bacilti  have  been  found  present  in  the  milk  when  no 
local  lesions  of  tuberculosis  could  be  discovered  in  the  udder.  Just 
how  they,  the  bacilli,  reach  the  udder  involves  too  many  suppositions 
and  complications  to  even  suggest  in  this  place.  When  it  is  ascer- 
tained how  they  make  their  journey  from  a  tuberculous  lung  to  the  milk 
gland,  it  will  be  time  to  discuss  it,  and  it  will  then  be  simple  to  under- 
stand. That  the  bacilli  of  tuberculosis  may  reach  the  milk  in  the  udder 
of  a  cow  no  matter  where  the  disease  is  located  in  that  cow  is  indisput- 
able, having  been  established  by  competent  workers.  The  per  cent  of 
tuberculous  cows  giving  tuberculous  milk  varies  from  a  very  low  figure 
to  a  very  high  or  startling  figure,  consequently,  the  milk  of  tuberculous 
animals  is  dangerous. 

The  other  method  of  contaminating  the  milk  in  the  udder  is  through 
the  milk  duct  of  the  teat.  Although  apparently  closed  to  all  foreign 
substances,  it  nevertheless  fosters  hosts  of  bacteria.  For  some  time 
past,  bacteriologists  have  been  reporting  the  number  of  bacteria  found 
in  the  "fore"  milk,  "middle"  milk  and  strippings.  Invariably  they  find 
the  most  to  abound  in  the  "fore"  milk.  The  first  milk  drawn  from  a 
cow  washes  out  the  ducts  and  leaves  few  bacteria  to  infect  the  "middle" 
milk  and  strippings.  In  another  way  the  duct  may  be  demonstrated 
to  be  burdened  with  bacteria.  Disinfect  the  udder  and  teats  with  as 
much  care  as  possible,  introduce  a  sterile  milk  tube  connected  with 
a  sterile  flask  closed  with  cotton  wool  into  the  milk  duct,  and  the 
milk  after  standing  in  these  flasks  for  some  time  will  show  the  presence 
of  bacteria.  Out  of  twenty-eight  samples  obtained  in  this  way  the 
author  obtained  only  two  which  were  sterile.  In  a  very  few  of  these 
samples,  several  weeks  were  required  to  show  any  change  whatever. 
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On  the  other  hand,  where  the  precaution  was  observed  to  remove  some 
milk  before  the  insertion  of  the  milk-tube,  a  larger  portion  of  the  samples 
was  sterile.  In  working  with  contagious  mamimitis,  tlhe  author  has 
obtained  pure  cultures  of  Noeard's  streptococcus  by  following  the 
method  above.  This  method  is  described  in  Bulletin  140,  page  101. 


It  is  not  my  intention  to  give  practical  methods  to  be  observed  in  the 
perfection  of  cleanliness  about  the  cow,  barn,  and  dairy.  My  province  is 
confined  to  the  habits  of  bacteria  and  their  relation  to  milk.  To  avoid 
their  access  to  milk,  I  shall  simply  offer  general  suggestions.  Some  of 
these  may  seem  anticipatory  and  impracticable,  still  we  live  in  an  age 
of  progress  and  changes,  and  hope  to  see  feasible  methods  realized  some 
day.  It  must  not  be  expected  that  the  dairyman  and  bacteriologist 
will  accord  in  these  matters;  both  will,  however,  work  in  unison  to  a 
satisfactory  solution  of  the  problems  in  hand. 

As  soon  as  the  milk  has  escaped  the  duct  of  the  teat,  the  chances  of 
contamination  have  multiplied  greatly.  The  avenues  of  access  have 
increased  and  may  be  considered  under:  exposure  to  the  air  of  barn  and 
dairy;  exposure  to  the  filth  from  the  cow;  exposure  to  the  particles  of 
dirt  from  the  milker;  exposure  to  the  milking  and  dairy  utensils. 

Exposure  to  Air  of  Barn  and  Dairy. — The  number  of  bacteria  varies 
with  the  locality  and  circumstances.  The  air  over  a  meadow  is  com- 
paratively free  from  bacteria;  in  the  city  air  the  number  has  multiplied 
a  thousandfold,  and  if  we  pass  on  to  the  air  of  a  cow  stable, 
the  number  has  increased  several  thousand  fold  over  that  of  the  city. 
Unless  each  individual  is  willing  ito  make  an  experiment  for  himself, 
he  will  appreciate  in  a  small  degree  the  contaminating  power  of 
the  cow  stable  air.  This  knowledge  may  be  gained  in  a  crude  way  by 
exposing  a  smooth  surface,  as  glass,  to  the  air  of  a  stable  for  a  few 
minutes,  and  while  the  exposure  is  being  made  watch  the  small,  almost 
imperceptible  particles  of  dust  falling  upon  it.  Each  particle  repre- 
sents by  no  means  a  single  microbe,  buf  scores  of  them  which  adhere  to 
the  surface.  As  each  particle  becomes  dissolved  in  milk  those  germs 
which  are  hidden  within  its  interior  are  liberated  for  activity. 

Currents  of  air  serve  to  facilitate  the  travel  of  these  micro-organisms. 
Bits  of  decomposing  matter,  pieces  of  straw  from  the  manure  heap, 
and  the  pulverized  dirt  and  dung  of  the  stable  and  barnyard  are  picked 
up  and  borne  along,  and  part  of  them  will  find  their  way  into  the  milk. 

Any  disturbance  of  dust  must  be  avoided.  The  handling  of  hay  at  the 
time  of  milking  or  before  only  adds  many  fold  to  the  germ  content  of 
the  air.  The  stirring  of  the  bedding  is  obnoxious.  The  hay  and  straw 
are  loaded  down  with  bacteria  awaiting  only  a  suitable  food  in  which 
to  grow. 

In  a  well  kept  dairy  the  air  bacteria  are  not  numerous.  The  dairy  I 
now  have  in  mind  has  a  cement  floor  and  a  good  drain;  with  these  two 
agencies  it  is  possible  to  keep  down  the  dust.  Where  there  is  a  board 
floor,  unless  it  is  kept  exceptionally  clean,  there  is  always  a  stream  of 
dust,  visible*  or  invisible,  rising  when  passing  over  it.    In  such  instances 
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there  must  be  many  bacteria  in  the  air  which  eventually  fall  into  the 
milk. 

Exposure  to  the  Filth  from  the  Cow. — There  is  nothing  more  filthy  than 
the  filth  from  the  cow.  There  is  nothing  that  is  so  effectual  in  rendering 
milk  unwholesome.  There  is  no  part  of  t!toe  handling  of  milk  that 
needs  revolutionizing  and  renovating  more  than  the  process  of  milking. 
After  studying  this  feature  for  an  extended  time  the  student  loses  his 
hunger  for  milk.  We  accept  the  conditions  as  they  are  simply  because 
we  are  accustomed  to  them  and  they  have  come  to  us  as  an  inheritance. 

The  American  method  of  milking  is  simple.  The  milker  sits  down 
to  the  cow,  with  the  milk  pail  on  his  knee  exposed  to  much  of  the  filth  he 
brushes  from  the  udder,  teats,  and  lower  portion  of  the  cow  with  one 
sweeping  motion  over  the  entire  region.  Upon  these  parts  of  the  cow 
will  be  found  lumps  of  dung,  pieces  of  straw,  loose  hairs,  epidermis 
scales  and  dirt  from  various  sources.  If  a  clean  glass  plate  is  exposed 
underneath  the  cow,  the  amount  of  filth  that  will  collect  is  surprising. 
In  this  filth  can  be  discerned  particles  of  straw,  dung,  dirt,  loose  hair 
and  epidermis  scales.  The  bacteriologist  is  unable  to  make  a  correct 
estimation  of  the  number  of  bacteria  contained,  although  numerous  esti- 
mations have  been  made.  Conditions  vary  and  it  is  impossible  to  bring 
every  bacterium  in  contact  with  the  food  medium  in  which  only  a  part 
will  grow.  Again  there  may  be  no  complete  dissolution  of  the  particles 
loaded  interiorly  with  bacteria,  for  milk  drinkers  very  frequently  meet 
with  undissolved  particles  of  dirt  at  the  bottom  of  their  glasses.  Millions 
have  been  counted  and  probably  many  more  millions  fall  into  the  milk 
during  the  process  of  milking. 

Exposure  to  Particles  of  Dirt  from  the  Milker. — A  milker  may  add  much 
to  milk  contamination  by  means  of  dirty  hands  and  clothes.  Although 
we  cannot  say  that  this  source  furnishes  as  much  filth  as  the  two  pre- 
ceding, yet  there  is  a  possibility  of  danger  from  this  source  which  the 
other  two  sources  are  not  likely  to  possess.  This  danger  is  that  which 
arises  fr6m  the  contagion  of  contagious  or  infectious  diseases.  A  milker 
may  carry  upon  his  clothes  the  bacilli  of  diphtheria,  of  typhoid  fever  and 
other  obnoxious  diseases.  A  tuberculous  subject  slbould  never  milk  when 
the  milk  is  to  be  consumed  by  others.  In  some  unseen  way  the  baccilli  of 
tuberculosis  find  their  way  into  the  milk  and  thus  menace  the  health 
of  those  who  drink  the  milk.  It  is  thought  that  scarlet  fever  has  been 
communicated  through  milk  probably  by  means  of  the  milker.  Some  of 
the  most  contagious  diseases  have  failed  of  recognition  because  we  have 
not  yet  identified  the  micro-organisms  concerned,  and  therefore  are 
unable  to  trace  them  definitely. 

Exposure  to  the  Milking  and  Dairy  Utensils. — This  means  of  con- 
tamination is  under  the  absolute  control  of  the  dairymen,  for  it  lies 
within  his  power  to  rid  his  utensils  of  all  bacteria.  However,  it  is  not 
usually  the  case  that  the  milk-pail  is  bacteria-free.  How  frequently  it 
happens  that  a  dairy  utensil  after  it  has  been  cleaned  according  to  the 
common  methods  has  a  greasy  film  over  its  surface  which  may  be  easily 
detected  with  the  finger.  The  crevices  are  filled  with  dirt  which  may 
be  scraped  off  with  the  point  of  a  pen-knife.  Upon  studying  the  dirt 
adherent  to  the  milk-pail,  it  has  been  discovered  that  it  is  almost  a  mass 
of  bacteria.  This  was.  found  after  the  pails  were  treated  with  brush 
and  steam  but  not  with  sufficient  care.    A  little  brushing,  a  little  hot 
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water,  and  a  Utile  steam  are  little  effective;  what  is  needed  is  hard  brush- 
ing until  all  the  dirt  is  removed,  and  the  addition  of  plenty  of  hot  water 
(212°  F.)  for  several  minutes,  and  if  steam,  let  it  run  for  a  few  minutes. 
This  is  necessary  if  the  life  in  the  pail  is  destroyed.  Too  much  care 
cannot  be  exercised  in  this  direction. 

Since  milk  in  the  udder  is  free  from  bacteria  and  the  only  likely  con- 
taminations are  through  the  sources  named  above,  the  importance  of 
cleanliness  is  manifest. 


It  would  be  unsafe  to  place  any  definite  limit  to  the  number  of  species 
found  in  milk  since  it  harbors  bacteria  which  may  come  from  almost  any 
source.    The  conclusion  is  forced  that  the  number  of  species  is  unlimited. 

Those  bacteria  which  find  their  home  in  the  filth  of  the  barnyard,  the 
dust  of  the  barn  or  dairy,  in  the  soil  and  water,  are  the  species  usually 
found  in  milk.  To  consider  the  possibilities  of  their  actions  is  beyond  our 
present  scope.  Suffice  it  to  say  that  the  bacteria  usually  finding  a  resi- 
dence in  milk  belong  to  the  saprophytic  and  non-pathogenic  class. 

There  is  a  class  of  bacteria  which  having  once  established  themselves 
in  a  dairy,  become  a  part  of  it  and  exert  their  influence  daily.  These  are 
the  lactic  acid  bacteria,  and  they  are  constant  factors  in  the  ordinary  milk 
changes. 


The  bacteria  having  gained  access  to  the  milk  and  finding  a  suitable 
temperature  soon  begin  to  multiply.  How  rapidly  they  may  increase  has 
been  considered  in  Bulletin  139,  p.  67.  If  we  start  with  several  millions 
and  increase  in  a  geometrical  ratio  using  every  thirty  minutes  as  the  unit 
of  time,  the  enormity  of  the  number  after  a  few  hours  growth  is  scarcely 
imaginable.  Frequently  after  the  milk  has  stood  several  hours  it  is  possi- 
ble to  find  hundreds  of  thousands  in  a  single  drop.  Too  rapid  souring  of 
the  milk  is  not  desirable,  and  if  obnoxious  bacteria  grow  in  this  way  and 
gain  the  ascendency  over  the  lactic  acid  bacteria,  bad  and  even  harmful 
results  are  obtained. 

To  secure  the  best  milk  products,  it  should  be  the  plan  of  every  dairy- 
man to  delay  unnecessary  fermentation  by  whatever  legitimate  method 
is  at  his  command.  Perhaps  the  most  economical  and  inexpensive  is  the 
oold  water  method  of  reducing  the  temperature  below  that  required  for 
the  growth  of  bacteria. 

INFLUENCE  OF  TEMPERATURE  UPON   BACTERIA  IN  THE  DAIRY. 

Cold  prevents  growth,  heat  checks  growth  or  kills  the  bacteria.  Out 
of  fifteen  lactic  acid  producing  bacteria,  isolated  by  Kayser  (Cent.  f.  Bact 
II.  Bd.  I.  p.  436)  none  formed  lactic  acid  at  10°  C,  even  when  allowed  to 
act  for  thirty-five  days.  Five  would  not  produce  curdling  at  15°  C.  This 
shows  that  a  low  temperature  is  able  to  keep  milk  from  souring  for  a  long 
period.  It  must  not,  however,  be  understood  that  cold  kills  the  bacteria 
or  renders  them  inactive  when  they  are  transferred  to  a  warm  temper- 
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ature.  On  the  other  hand,  it  simply  retards  their  growth  while  they  are 
under  the  influence  of  the  cold  only,  for  when  they  are  transferred  to  a 
warm  temperature  they  grow  as  readily  as  those  bacteria  which  have 
been  kept  at  a  warm  temperature  for  some  time. 

When  we  take  milk  from  the  oow  and  put  it  immediately  into  a  cooling 
yat,  we  simply  keep  the  bacteria  from  multiplying.  They  remain  dor- 
mant, as  it  were,  as  long  as  the  milk  remains  cold.  But  if  the  milk  is 
placed  in  a  warm  atmosphere,  they  will  multiply  as  rapidly  as  though 
they  had  never  been  chilled.  To  be  successful,  therefore,  in  handling 
milk  in  the  cold,  it  is  necessary  to  cool  it  as  soon  as  possible  after 
milking  and  to  keep  it  cool  until  consumed. 

The  heating  of  bacteria  either  checks  their  growth  or  kills  them. 
There  is  a  great  difference  among  the  various  species  in  regard  to  this. 
While  some  are  killed  at  60°  C,  others  seem  to  be  uninfluenced  and  still 
others  merely  have  their  growth  checked.  This  is  true  at  the  different 
temperatures  ranging  from  60°  C.  to  100°  C.  There  is  quite  a  number  of 
bacteria  which  will  withstand  a  heating  of  96°  C.  for  twenty  minutes 
and  will  continue  to  grow  as  though  they  had  not  been  subjected  to  any 
enervating  influence.  The  large  class  of  lactic  acid  bacteria  is  mostly 
destroyed  at  a  temperature  of  65°  C.  but  there  are  a  great  many,  usually 
those  containing  spores,  remaining  that  will  cause  various  actions  upon 
milk.  As  a  rule,  they  first  curdle  the  milk,  then  peptonize  it 

It  is  not  possible  to  heat  milk  indefinitely,  without  altering  it 
chemically,  therefore  destroying  its  palatability.  In  heating  milk  above 
75°  C.  there  is  always  produced  a  cooked  taste.  Consequently  we  are 
limited  in  the  application  of  heat  as  a  means  to  exterminate  bacteria. 


This  is  simply  the  application  of  heat  as  the  means  to  exterminate 
some  or  all  of  the  bacteria  present  in  milk.  Pasteurization  consists  in 
heating  the  milk  at  70°  C.  for  twenty  minutes  (the  temperature  and  time 
are  both  variable).  Pasteurization  has  been  resorted  to  in  order  to 
obviate  the  cooked  taste  in  milk,  to  enhance  its  keeping  qualities,  to 
kill  disease-producing  germs  and  to  reduce  the  number  of  ordinary  milk 
bacteria.  Its  intrinsic  value  lies  mainly  in  its  destruction  of  disease-pro- 
ducing germs.  Concerning  a  further  discussion  of  this  matter,  I  take 
pleasure  in  referring  you  to  Bulletin  133,  and  the  bulletin  that  follows. 

Complete  sterilization  is  impracticable  in  the  oompiercial  handling  of 
milk.  It  produces  a  cooked  taste  in  the  milk  rendering  it  unpalatable. 
It  changes  the  comipoisition  of  milk,  to  a  certain  extent.  There  is  no 
demand  for  it.  There  are,  however,  purposes  for  which  sterilization  is 
absolutely  necessary,  but  for  a  commercial  product,  little  can  be  said  in 
its  favor.  It  is  true  that  in  sterilizing  milk,  we  kill  all  the  bacteria 
present,  yet  this  is  no  argument,  inasmuch  as  ordinary  milk  bacteria 
produce  no  direful  effects  in  the  animal  economy. 


Through  fermentations  in  milk,  bacteria  manifest  their  presence.  It 
would  make  no  especial  difference  how  many  bacteria  entered  the  milk 
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if  they  simply  developed,  and  consumed  a  portion  of  the  milk,  produced 
no  diseased  conditions  nor  altered  the  composition  of  the  milk.  But  when 
we  consider  that  all  of  the  usual  changes  in  milk  are  due  to  the  actions  of 
these  bacteria,  their  r61e  at  once  begins  to  assume  an  important  part  in 
dairy  economy. 

Our  acquaintance  with  the  usual  fermentations  about  us,  such  as  the 
changing  of  cider  into  vinegar,  grape  juice  into  wine,  and  the  like,  helps 
us  to  conceive  of  milk  fermentation*.  In  order  that  we  may  arrive  at  a 
systematic  understanding  of  this  question,  it  will  be  necessary  to  divide 
the  subject  into  several  heads: 

Bacteria  producing  pigment; 

"  u  alcohol ; 

"  u  lactic  acid; 

"  "  butyric  acid; 

"  "  rennet  ferment; 

"  tk  slimy  milk; 

"  "  bitter  milk; 

"  "  soapy  milk; 

*'  "  poisonous  milk. 

Although  some  of  these  functions  cannot  with  propriety  be  assigned  to 
fermentation,  still  thege  bacterial  functions  can  with  profit  be  considered 
coordinately. 

PIGMENT  FORMATION. 

There  is  reason  why  this  is  not  more  commonly  observed.  Inasmuch  as 
miany  bacteria  which  produce  pigment  will  not  grow  and  give  rise  to  pig- 
ment in  an  acid  medium,  any  pigment-bearing  bacteria  are  likely  to  be 
passed  over  unnoticed;  still  anyone  familiar  with  the  bacteria  of  milk 
will  tell  you  that  a  failure  to  isolate  pigment  from  any  ordinary  sample 
of  milk  is  a  rare  occurrence.  They  are  common  in  milk  and  either  do 
not  succeed  in  developing  along  with  the  many  other  species  present  or 
the  acidity  destroys  the  pigment.  Although  this  is  usually  the  case,  there 
are  many  plagues  of  colored  milk  occurring  in  dairies. 

A  common  color  in  milk  is  red.  This  may  be  due  to  a  variety  of  bac- 
teria. A  yeast  plant  has  also  been  found  by  the  author  in  many  samples 
of  milk  originating  from  the  same  source.  The  color  produced  by  these 
pigment  producing  micro-organisms  may  be  simply  a  scum  over  the  sur- 
face or  may  be  uniformly  distributed  throughout  the  milk. 

There  are  many  yellow  pigment  bacteria  found  in  milk.  All  shades 
will  be  noticed,  from  an  orange  yellow  to  a  lemon  yellow.  These  bac- 
teria may  find  their  way  into  the  milk  from  the  air,  dairy  or  oow,  since 
they  are  widely  distributed.  Most  of  the  yellow  pigmented  bacteria  pro- 
duce a  peptonizing  ferment  which  is  not  advantageous  to  the  quality  of 
cream  or  milk. 

A  greenish  color  is  also  quite  frequently  present.  It  usually  originates 
from  flourescing  bacteria  which  have  fallen  in  generally  from  the  cow. 
In  their  action  upon  milk  they  produce  a  very  unpleasant  odor  which 
seems  to  be  characteristic  of  this  class. 

Perhaps  the  most  common  pigmented  disease  of  milk  is  what  the  Ger- 
mans call  "  blau  milch."   It  is  uniquely  common  in  the  northern  part  of 
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Germany  and  in  certain  districts  of  Europe,  but  in  this  country  the  cases 
are  not  so  common.  This  trouble  is  due  to  a  bacillus  which  grows  very 
rapidly  in  milk.  With  the  formation  of  acid  or  the  regular  souring  of 
milk  it  gives  a  sky  blue  color;  but  if  the  milk  remains  sweet,  it  yields  a 
slaty  appearance.  The  source  of  this  bacillus  is  probably  the  filth  which 
contaminates  the  milk;  yet  its  sudden  appearance  at  times  would  lead  to 
other  deductions.  The  germ  is  harmless  in  itself  and  yields  no  strongly 
poisonous  products.  It  has  also  been  found  in  cheese  and  in  such  a  case 
yielding  blue  cheese.  The  most  certain  way  of  eradicating  it  is  by  care- 
ful disinfection  and  cleaning. 


ALCOHOLIC  FERMENTATION. 


It  is  a  common  characteristic  of  many  bacteria  as  well  as  yeasts  to  pro- 
duce alcohol.  This  substance  is  widely  distributed  in  various  fermenta- 
tions either  as  a  resulting  primary  product,  as  in  beer  and  wine  fermen- 
tations, or  as  a  secondary  product,  in  reality  a  by-product,  in  intestinal 
fermentation.  Many  of  the  bacteria  permanently  resident  in  the  intes- 
tines will  yield  sufficient  alcohol — during  their  process  of  development 
in  certain  food  preparations— to  give  a  decided  chemical  reaction.  The 
alcohol  usually  is  the  result  of  the  destruction  of  some  carbohydrate — 
that  is  sugars,  starches  and  like  substances. 

Milk  sugar  (lactose)  may  be  converted  into  alcohol  under  favorable 
conditions.  The  presence  of  the  proper  ferment  is  only  required  in  con- 
nection with  a  suitable  temperature  to  change  milk  sugar  into  alcohol. 
Although  this  fermentation  has  little  practical  significance  for  the  dairy- 
man, there  are  sections  in  which  the  alcoholic  fermentation  of  milk  is 
of  considerable  value,  inasmuch  as  the  alcoholic  milk  is  used  as  a  drink 
by  the  inhabitants. 

Koumys,  milk  wine  or  lac  fermentatum,  originally  prepared  from 
mares'  milk,  but  now  from  cows'  milk  as  well,  to  which  some  sugar  has 
been  added,  has  been  used  for  hundreds  of  years  in  Asia  and  the  name  is 
taken  from  the  tribe  which  first  employed  it.  Many  sanitarians  recom- 
mend it  because  they  regard  it  as  more  easily  digested  than  the  milk  as 
it  comes  from  the  udder.  While  alcohol  is  the  chief  product  of  fermenta- 
tion, it  must  not  be  forgotten  that  lactic  acid  and  acetic  acid  enter  into  its 
composition.  In  wine  fermentation  there  are  several  minor  products  as 
fusel-oil,  acetic  acid,  glycerin  and  others,  so  here  we  have  analogous 
secondary  or  by-products,  and  these  by-products  lend  flavor  to  the  taste. 

Kephir  is  a  preparation  made  by  the  people  of  Caucasus  and  is  made 
from  the  milk  cows  and  sometimes  of  other  animals. '  There  seems  to  be 
present  in  kephir  fermentation  three  distinct  fermentative  agents:  the 
lactic  acid  ferment  which  produces  a  certain  amount  of  lactic  acid  equal 
usually  to  that  of  the  alcohol;  the  yeast  or  alcoholic  ferment  which 
makes  the  preparation  an  alcoholic  drink;  [Hammersten  is  made  to  say 
by  Fleischmann  that  out  of  100,000  parts  of  kephir  727  parts  are  lactic 
add  and  720  parts  are  alcohol,]  and  the  peptonizing  ferment  which  ren- 
ders some  of  the  casein  soluble.  Although  the  lactic  acid  and  alcohol 
oome   from  the  milk  sugar,  a  good  portion  of  the  latter  is  left. 

The  preparation  is  effected  through  the  instrumentality  of  kephir- 
grains  which  are  yellow,  hard,  and  about  the  size  of  a  pea.  These  grains 
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are  apparently  zooglea  of  bacteria  and  yeast  plants  [  See  Zooglea  Bui. 
139.  \  used  as  we  employ  yeast. 


This  is  the  fermentation  with  which  we  have  so  commonly  to  deal;  it  is 
the  ordinary  souring  of  milk.  Before  the  days  of  bacteriology,  i,t  was 
supposed  to  be  due  to  a  chemical  change  instituted  by  the  oxygen  of  the 
air;  it  was  also  recognized  that  the  nitrogenous  components  of  the  milk 
had  an  important  bearing  in  the  development  of  lactic  acid  in  the  milk. 
Pasteur  in  his  biological  explanations  of  fermentation  was  able  to  demon- 
strate that  lactic  acid  fermentation  or  the  ordinary  souring  of  milk  was 
due  to  micro-organisms.  Lister  was  the  first  to  isolate  a  single  species 
which  had  this  special  function.  Hueppe  has  given  us  several  species 
which  are  well  known  as  Hueppe's  lactic  acid  bacteria.  Many  lactic  acid 
micro-organisms  have  been  described  since  Hueppe's,  all  having  certain 
characteristics  in  common  but  differing  in  some  morphological  or  cultural 
features. 

Each  dairy  has  its  lactic  acid  bacteria  and  it  would  be  found  that  while 
belonging  to  the  lactic  acid  group  of  micro-organisms,  they  would  repre- 
sent perhaps  several  species.  These  lactic  acid  bacteria  become  the 
property  of  every  dairy;  once  located  they  grow  and  increase  with  the 
dairy,  inhabiting  every  cranny,  dairy  utensil  and  barn ;  the  entire  milk- 
ing outfit  is  their  home  and  they  are  fed  at  each  milking  and  at  the  same 
time  multiply  rapidly. 

The  souring  of  milk  is  the  conversion  of  milk  sugar  into  lactic  acid  by 
the  action  of  micro-organism's.  In  this  change  small  quantities  of  car- 
bonic acid  gas  and  alcohol  are  likely  to  be  evolved  also;  however  these 
are  lost  sight  of  in  the  formation  of  the  acid.  The  casein  of  the  milk  is 
cast  down  by  the  acid  formed  and  thus  gives  the  curdled  appearance  of 
soured  milk.  After  a  small  per  cent  of  acid  is  formed,  the  lactic  acid 
bacteria  cease  to  grow;  hence  it  is  that  the  acidity  never  reaches  a  very 
large  per  cent,  from  .5  to  .8  per  cent. 

The  temperature  at  which  this  fermentation  takes  place  lies  between 
18i°  C.  [  65°  F.  ]  and  35°  C.  [  95°  F.  ]  but  is  perhaps  conducted  best 
between  23°  C.  [75°  F.]  and  30°  O.  [85°  F.].  The  bacteria  which  pro- 
duce the  fermentation  grow  very  slowly  below  15°  C.  [  60°  F.  ]  and  are 
readily  killed  at  68°  C.  [  155°  F.  ].  Bearing  in  mind  the  relation  of  tem- 
perature to  the  growth  of  the  lactic  acid  bacteria,  the  regulation  of  this 
fermentation  may  be  carried  out  at  will.  The  questions:  "Why  does 
milk  sour  more  quickly  in  hot  weather?  "  or  "  Why  does  it  sour  so  sud- 
denly before  a  thunderstorm?"  find  their  answers  in  the  consideration 
of  temperature. 

In  the  process  of  Pasteurization,  the  lactic  acid  bacteria  are  usually 
killed;  accordingly,  those  bacteria  which  remain  in  the  milk  after  Pasteur- 
ization are  those  bacteria  which  precipitate  the  casein  or  curdle  the  milk 
not  by  the  formation  of  any  acid  but  by  the  secretion  of  a  ferment;  conse- 
quently, curdled  Pasteurized  milk  has  little  acidity. 

A  lactic  acid  fermentation  product  which  has  been  used  by  the  Armen- 
ians as  a  drink  and  the  ferment  of  which  they  have  employed  in  the 
making  of  butter  is  called  "matzoon."   Its  taste  is  that  of  a  rich  butter- 
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milk  and  its  appearance  resembles  a  very  fine  granular  and  frothy  curd. 
It  is  manufactured  in  this  country  by  Dr.  Dadirrian  of  New  York,  and  is 
highly  recommended  by  professional  people.  The  analysis  given  and  com- 
pared with  kumyss  is  as  follows: 


Matzoon. 

Knmysi. 

♦Water  

  87.69 

90.99 

Proteids  

  3.98 

2.04 

Fat  

  4.01 

1.91 

Milk  sugar  

  2.03 

8.26 

Alcohol  

 07 

0.62 

Ash  or  mineral  salts  

 78 

.44 

Carbon  dioxide  

 04 

.44 

Lactic  acid  

 50 

.00 

Acetic  acid    

 00 

.30 

Matzoon  is  certainly  very  palatable  and  I  understand  that  it  is  used 
almost  exclusively  in  Armenia.  The  milk  as  it  comes  from  the  cows  is 
scarcely  ever  used,  but  in  place  of  it  matzoon  is  commonly  employed. 

In  its  prepartion,  the  milk  is  Pasteurized  at  a  high  temperature  and 
some  matzoon  is  added  to  it  as  a  ferment.  The  milk  is  then  placed  away 
until  fermentation  takes  place.  The  longer  it  stands  the  sourer  it 
becomes.  It  is  therefore  used  when  fresh  or  is  kept  in  a  cold  place  to 
allay  fermentation. 

Dr.  Dadirrian,  of  New  York,  and  Mr.  Caramanian,  of  this  College, 
have  kindly  furnished  me  with  samples  of  matzoon  and  the  desired 
information. 


BUTYRIC  ACID  FERMENTATION. 

The  importance  of  butyric  acid  fermentation  is  not  so  great  to  the 
dairyman  as  the  one  preceding  (lactic  acid  fermentation),  but  it  has  its 
significance  in  the  various  changes  which  occur  in  milk,  butter,  and 
cheese.  Its  presence  may  be  detected  by  the  rancid  butter  odor.  Usually 
in  milk  treated  by  the  ordinary  methods,  this  fermentation  seldom 
obtains  a  perceptible  start.  In  butter  exposed  to  favored  conditions  for 
decomposition  assisted  by  certain  micro-organisms,  it  is  of  very  common 
occurrence,  and  is  recognized  by  the  butter's  rancidity.  A  distinct 
butyric  acid  fermentation  is  often  noticed  in  cheese. 

As  in  lactic  acid  fermentation  so  in  butyric  acid  fermentation,  Pasteur 
was  the  first  to  demonstrate  its  relation  to  micro-organisms.  It  was  he 
who  was  first  able  to  combine  certain  chemical  compounds  in  a  solution 
and  by  the  introduction  of  an  almost  pure  culture  of  a  single  species 
of  bacteria  establish  the  fact  that  a  certain  component  of  this  solution,  a 
lactate,  a  form  of  lactic  acid,  was  changed  into  a  butyrate,  a  form  of 
butyric  acid.  Although  Pasteur  did  not  work  with  an  absolutely  pure 
culture  of  a  single  species  of  bacteria,  his  culture  was  nevertheless 
sufficiently  pure  to  prove  the  action  of  this  single  species.  In  this  con- 
nection, it  is  interesting  to  note  that  the  micro-organisms  with  which  he 
was  dealing,  was  one  that  would  not  grow  in  the  presence  of  the  free 
oxygen  of  the  air;  in  short,  it  was  an  anaerobic  bacillus,  the  first  that 
was  ever  considered.  It  is  also  interesting  to  note  that  many  of  the 
anaerobic  bacteria  are  in  some  way  associated  with  the  formation  of 

•Prof.  Wm.  H.  Porter,  M.  D.f  Merck's  Bulletin,  Vol.  VI. t  Nos.  1  and  2. 
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butyric  add.  Besides  Pasteur,  Conn^  Fitz,  Prazmowsky,  Hueppe  and 
others  have  added  much  to  the  study  of  butyric  add  fermentation. 

Attention  has  already  been  called  to  its  presence  in  milk,  butter  and 
cheese,  but  its  presence  elsewhere  in  nature  must  not  be  overlooked.  In 
the  intestinal  tract  there  is  a  certain  amount  of  butyric  add  produced  by 
the  action  of  bacteria  and  in  some  cases  in  such  large  amounts  as  to 
render  the  functions  of  the  lining  membrane  abnormal  and  thus  produce 
one  form  of  dyspepsia.  Again  it  is  found  in  some  of  our  food  fermenta- 
tions, as  sauerkraut. 

This  fermentation  may  result  from  the  transformation  of  grape-sugar, 
starch,  lactic  acid  and  albuminous  substances.  In  milk,  it  is  generally 
considered  to  be  the  change  of  lactic  acid  and  by  others  to  sometimes 
occur  directly  from  milk  sugar.  As  by-products,  carbon  dioxide  and 
free  hydrogen  are  eliminated.  Inasmuch  as  this  fermentation  takes  place 
in  the  presence  of  the  nitrogenous  constituents  of  the  milk,  such  as 
casein,  there  are  other  products  manufactured  by  a  secondary  fermen- 
tation of  these  micro-organisms  which  tend  to  neutralize  any  aridity 
present  and  dissolve  or  throw  in  solution  the  casein.  This  secondary 
fermentation  may  belong  to  the  butyric  add  micro-organisms  or  may 
be  the  result  of  the  activity  of  other  micro-organisms.  However  this 
may  be,  ammonia  and  ammonia  compounds  and  derivatives  of  ammonia 
are  frequently  found  present. 

PEPTONIZING  FERMENTATION. 

Intimately  associated  with  the  rennet  ferment  is  the  peptonizing 
property  of  some  bacteria.  These  bacteria  are  usually  those  that  have  the 
power  to  produce  the  precipitation  of  casein,  but  the  peptonizing  action 
follows  that  of  the  rennet  action ;  yet  this  is  not  always  true,  for  there 
are  those  bacteria  which  are  able  to  peptonize  without  the  production 
of  any  rennet  ferment,  although  they  are  comparatively  few  in  number. 
It  would  seem  that  these  bacteria  acted  somewhat  differently  in  the  pep- 
tonization of  casein,  because  there  are  those  cases  where  we  have  the 
solution  so  perfect  or  the  casein  so  completely  peptonized  that  the 'milk 
has  become  as  clear  as  water;  there  are  those,  also,  which  are  able  to 
peptonize  the  casein  only  in  part,  so  that  the  casein  remaining  settles  to 
the  bottom,  usually  in  a  gelatinous  mass  with  a  watery  layer  above;  and 
again  there  are  those  which  peptonize  the  casein  only  in  part  and  leave  it 
in  a  semi-clear  condition. 

The  .change  of  the  casein  is  similar  to  the  change  of  meat  in  the 
process  of  digestion.  Our  meat  is  changed  into  a  soluble  form  before  it 
is  assimilated  by  the  organs  of  assimilation.  In  the  case  of  casein  by  the 
action  of  this  peptonizing  ferment,  a  soluble  product  is  obtained  whidi 
is  closely  allied  to  the  soluble  product  obtained  from  meat  by  the  process 
of  digestion.  This  product  from  meat  is  known  as  peptone  and  from 
casein  as  caseon. 

RENNET  FERMENTATION. 

Imagine  a  series  of  vessels  of  equal  size  all  having  the  same  amount  of 
milk  in  them,  before  you,  and  in  each  a  jingle  species  which  possesses  the 
rennet  action.  You  would  be  able  to  discern  that  there  is  ^g^^  rariety 
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of  appearances  in  the  precipitated  casein.  There  would  be  all  shades, 
from  the  truly  loppered  milk  to  the  finely  granular  particles  of  casein 
often  produced  by  the  action  of  bacteria.  While  we  are  able  to  affirm  that 
these  conditions  exist  and  are  able  to  see  them  and  note  the  differences, 
yet  we  are  unable  by  the  use  of  language,  to  describe  these  differences. 

A  rennet  action  consists  in  the  precipitation  of  casein  and  may  occur 
under  acid  or  alkaline  conditions  of  milk.  In  the  formation  of  lactic  acid 
the  casein  is  precipitated  by  the  direct  action  of  the  acid  upon  the  casein; 
but  when  we  have  a  neutral  or  alkaline  solution,  the  action  is  different, 
it  is  the  result  of  a  ferment  produced  by  bacteria.  This  ferment  is 
capable  of  separation ;  it,  when  isolated,  may  be  introduced  into  milk  and 
produce  the  precipitation  of  the  casein. 

In  a  large  number  of  species  of  bacteria  obtained  from  Pasteurized 
milk,  it  is  markedly  noticeable  that  most  of  them  will  precipitate  the 
casein  of  milk  without  the  formation  of  any  acid. 


It  is  not  an  unusual  occurrence  upon  tasting  a  bowl  of  milk  to  find  that 
it  is  bitter.  This  bitterness  is  due  to  bacteria  which  gain  access  to  the 
milk  and  then  give  rise  to  products  of  a  bitter  taste.  Hueppe  was  of  the 
opinion  that  this  bitterness  was  due  to  the  formation  of  peptones  by  the 
peptonizing  bacteria  and  we  are  not  at  all  certain  that  this  action  is  not 
in  certain  cases  accompanied  by  bitterness,  although  in  many  cases  it 
seems  the  result  of  special  products. 

Dairies  and  factories  have  been  visited  by  these  bitter  milk  bacteria 
with  great  loss.  Weigmann  has  also  demonstrated  their  presence  in 
cheese.  Wherever  they  are  found  in  mdlk  or  its  products  the  total 
destruction  of  the  material  usually  follows. 


The  subject  of  ropy  milk  has  been  discussed  in  Bulletin  140,  in  which 
was  described  a  bacillus  that  was  found  to  produce  ropy  cream.  It  will 
not  be  out  of  place,  however,  to  mention  in  this  connection  a  few  of  the 
most  important  features  of  ropy  milk  and  cream.  The  number  of  bac- 
teria producing  this  condition  of  milk  and  cream  is  exceedingly  large 
and  if  more  attention  were  given  to  the  morphological  and  cultural 
study  of  these  bacteria,  this  number  could  probably  be  reduced  con- 
siderably, because  it  would  probably  be  found  that  several  of  these  now 
distinct  species  wiould  be  proved  identical.  The  one  cited  in  Bulletin 
140  has  many  characteristics  common  with  several  of  the  species 
concerned  in  the  production  of  ropy  milk;  yet  owing  to  the  scarcity  of 
detailed  dalta,  it  was  impossible  to  idenitify  it  at  the  time  of  writing 
the  bulletin.  We  will  not  stop,  however,  to  consider  the  various  bacteria 
as  species  associated  with  this  condition  of  milk  and  cream,  but  will 
only  state  thajt  they  vary  greatly  in  their  methods. 

One  species  will  produce  ropy  milk  through  the  adherence  of  one 
bacterium  to  another  by  means  of  an  adhesive  cell  wall,  and  this  ropiness 
will  not  only  manifest  itself  in  milk  but  ateo  in  other  media  in  which 
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it  may  be  grown.  Another  species  will  produce  ropy  or  stringy  milk 
by  changing  the  milk  sugar  into  a  viscous  form  and  again  we  will  have 
other  species  acting  upon  the  albuminous  substances,  it  may  be  the  casein 
of  the  milk,  changing  them  into  a  slimy  mass. 

If  we  should  isolate  several  species  which  are  commonly  present  in 
milk  and  allow  them  to  grow  for  a  long  period  in  milk,  unassociated  with 
any  other  species,  we  would  find  after  several  weeks  that  there  would 
be  some  producing  a  condition  of  the  milk  which  would  be  slimy  and 
even  ropj  in  many  cases.  From  this  we  would  conclude  that  ordinarily 
there  are  found  in  milk,  bacteria  which  would  give  rise  to  either 
ropy  or  slimy  milk,  provided  all  the  conditions  were  favorable  to  their 
development. 

It  is  fortunate,  however,  that  there  are  desirable  germs  which  gain 
the  ascendency  over  these  undesirable  germs,  therefore  they  are  usually 
unable  to  manifest  their  presence.  Whenever  wre  find  species  which 
grow  more  rapidly  than  the  lactic  acid  bacteria,  we  are  then  made  aware 
of  their  presence  by  their  actions  upon  the  milk  and  only  then  do  we 
meet  with  ropy  or  slimy  milk. 


A  peculiar  condition  of  milk  is  that  of  soapiness.  Upon  handling  it, 
it  responds  much  like  soft  soap.  An  instance  of  this  kind  was  reported 
by  a  dairyman  in  Illinois,  who  said  that  if  his  whey  tanks  were  not 
scalded,  his  whey  would  appear  like  soft  soap  upon  dipping.  Several 
other  occurrences  of  this  nature  are  recorded  in  literature,  but  it  is 
necessary  to  say  only  that  these  circumstances  are  brought  about  by 
specific  micro-organisms  which  have  a  tendency  in  their  action  upon 
milk  to  convert  it  into  a  soapy  condition.  In  my  work  in  the  laboratory, 
I  have  found  bacteria  isolated  from  milk  which  would  produce  the 
above  condition.  These  bacteria  seem  to  act  upon  the  casein  and 
albumin. 


We  have  satisfied  ourselves  thus  far  that  bacteria  are  able  to  act 
upon  milk  in  diverse  ways.  Some  of  their  actions  we  regard  as  benefi- 
cial, while  others  as  sorely  detrimental.  In  the  consideration  of  the 
production  of  poisons  by  bacteria,  we  must  bear  constantly  in  mind 
that  although  this  phase  of  bacterial  action  stands  out  very  prominently 
and  has  a  peculiar  interest,  it  is  simply  coordinate  with  the  other  mani- 
festations of  bacteria  in  milk.  Instead  of  having  lactic  add  or  butyric  i 
acid  as  the  product  of  bacteria,  we  have  an  intense  poison,  hardly  com- 
parable with  poisons  known  to  us.  Vaughan,  of  the  University  of  Mich- 
gan,  has  the  credit  of  being  the  first  to  isolate  a  poison  called  tyrotox- 
icon,  which  is  perhaps  the  most  common  of  bacterial  poisons  in  milk. 
It  was  originally  found  in  cheese,  from  which  it  took  its  name,  but  it  has 
been  repeatedly  found  in  milk,  ice  cream  and  cheese.  In  "Ptomains  and 
Leucomains,"  the  authors,  Vaughan  and  Novy,  have  cited  several  cases 
of  milk  poisoning.  In  one  case,  "on  August  7,  twenty-four  persons,  at 
one  of  the  hotels  ait  Long  Branch,  were  taken  ill  soon  after  supper.  At 
another  hotel,  on  the  same  evening,  nineteen  persons  were  seized  with 
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the  same  form  of  sickness.  From  one  to  four  hours  elapsed  between 
the  meal  and  the  first  symptoms."  *  *  *  While  the  cause  of  the  sick- 
ness was  being  sought  for,  and  one  week  after  the  first  series  of  oases, 
thirty  persons  at  another  hotel  were  taken  ill  with  precisely  the  same 
symptoms  as  noticed  in  the  first  outbreak.  «  •  *  *  •  Further 
inquiry  revealed  the  fact  that  all  who  had  been  taken  ill  had  used  milk  in 
greater  or  less  quantities,  and  that  persons  who  had  not  partaken  of  milk 
escaped  entirely;  corroborative  of  this,  it  was  ascertained  that  those  who 
had  used  milk  to  the  exclusion  of  all  other  food  were  violently  ill.  This 
was  prominently  noticed  in  the  cases  of  infants  fed  from  the  bottle,  when 
nothing  but  uncooked  milk  was  used.  In  one  case  an  adult  drank  about  a 
quart  of  the  milk,  and  was  almost  immediately  seized  with  violent  vomit- 
ing, followed  by  diarrhoea,  and  this  by  collapse.  Suffice  it  to  say,  that  we 
were  able  to  eliminate  all  other  articles  of  food  and  to  decide  that  the 
milk  was  the  sole  cause  of  the  outbreak." 

"Having  been  able  to  determine  this,  the  next  step  was  to  discover 
why  that  article  should,  in  these  cases,  cause  so  serious  a  form  of 
sickness." 

«*•••«•  2t  was  ascertained  that  one  dealer  had  sup- 
plied all  the  milk  used  at  the  three  hotels  where  the  oases  of  sickness 
had  occurred.  His  name  and  address  having  been  obtained,  the  next 
step  in  the  investigation  was  to  inspect  all  the  farms,  and  the  cattle 
thereon,  from  which  the  milk  was  taken.  We  also  learned  that  two 
deliveries  at  the  hotels  were  made  daily,  one  in  the  morning  and  one  in 
the  evening;  that  the  milk  supplied  at  night  was  the  sole  cause  of  the 
8ickLess,  and  that  the  milk  from  but  one  of  the  farms  was  at  fault" 

"The  cows  on  this  farm  were  found  to  be  in  good  health,  and,  besides 
being  at  pasture,  were  well  fed  with  bran,  middlings  and  corn-meal." 

«*  ••««••  rpbe  cows  were  milked  at  the  unusual  and  abnor- 
mal hours  of  midnight  and  noon,  and  the  noon's  milking — that  which 
alone  was  followed  by  illness — was  placed,  while  hot,  in  the  cans,  and 
then,  without  any  attempt  at  cooling,  carted  eight  miles  during  the 
warmest  part  of  the  day  in  a  very  hot  month.  ***»»»» 

"The  results  of  our  inquiry  having  revealed  so  much,  we  next  attempted 
to  isolate  some  substance  from  the  poisonous  milk,  in  order  that  the 
proof  might  be  more  evident." 

u«  *  •  »  •  •  \Ye  are  justified  in  assuming,  after  weighing  well 
all  the  facts  ascertained  [I  hme  purposely  omitted  the  chemical  exam- 
ination. Author]  in  the  investigation,  that  the  sickness  at  Long  Branch 
was  caused  by  poisonous  milk,  and  that  the  toxic  material  was  tyro- 
toxicon." 

Associated  with  these  cases  of  poisonous  milk,  we  invariably  find  unde- 
sirable methods  or  circumstances  for  the  handling  of  milk.  Either  filth 
has  furnished  these  toxicogenic  bacteria  or  they  have  got  in  from 
what  might  be  called  natural  sources  and  have  developed  under  condi- 
tions to  which  no  milk  should  be  subjected. 
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BACTERIA  IN  BUTTEBMAKING. 


Sweet  cream  makes  an  insipid  butter,  unmarketable  and  undesirable. 
We  have  always  been  accustomed  to  butter  made  from  soured  creamy 
and  unless  we  have  an  evolution  in  taste,  butter  made  from  soured  cream 
will  always  be  in  demand.  We  know  from  our  discussions  so  far  that 
there  is  always  a  possibility  of  having  bacteria  present  which  will  induce 
within  the  cream  abnormal  changes.  It  is  therefore  a  matter  of  import- 
ance to  secure  if  possible  only  those  bacteria  which  will  produce 
the  desired  change  in  the  cream.  In  seeking  these  bacteria,  it  should 
be  the  aim  to  select  those  varieties  which  will  give  rise  to  that  peculiar 
acid  flavor  coming  from  soured  cream,  as  well  as  the  nutty  flavor  arising 
from  the  aroma  and  to  yield  a  butter  of  good  keeping  qualities.  Having 
once  gained  such  a  species  of  bacteria,  we  shall  then  be  able  to  obtain 
a  uniform  product.  As  to  the  acid  flavor  in  butter,  there  is  some  ques- 
tion. Dr.  Conn  makes  the  claim  that  acid-producing  bacteria  are  not 
essential  in  the  production  of  rich  flavored  butter.  His  experience  with 
bacteria  in  the  ripening  of  cream  commands  consideration,  but  there 
are  those  who  positively  affirm  that  acid-producing  bacteria  are  abso- 
lutely essential  to  a  highly  flavored  butter.  Inference  would  lead  us  to 
suppose  that  one's  taste  is  accustomed  to  the  acid  flavor,  and  of 
course,  would  demand  it.  On  the  other  hand,  there  is  no  doubt  that  the 
non-acid  variety  of  bacteria  will  give  delicate  shades  of  tastes  which 
would  be  very  pleasing  to  a  connoisseur.  It  cannot  be  expected,  how- 
ever, that  the  laity  will  cultivate  their  tastes  to  these  delicate  shades. 
When  we  bear  in  mind  that  the  keeping  quality  of  butter  is  a  very  neces- 
sary property,  we  are  led  to  believe  that  the  acid-producing  bacteria  are 
the  more  desirable.  Out  of  thirty  or  forty  bacteria  isolated  from  milk, 
it  will  be  noticed  that  those  which  form  acid  stop  their  growth  when 
the  acid  has  reached  such  an  amount  as  to  inhibit  their  growth.  The 
acid  formed  is  usually  sufficient  to  inhibit  the  growth  of  other  bacteria 
for  a  considerable  length  of  time,  barring  out  certain  species.  The  non- 
acid  producing  bacteria  generally  at  first  curdle  the  milk,  then  continue 
their  action  by  peptonizing  the  casein  giving  rise  many  times  to  dis- 
agreeable products.  If  this  latter  class  of  bacteria  should  be  used  in 
ripening  cream,  we  should  expect  a  continuous  change  in  products  from 
the  very  beginning  of  the  ripening  process  to  the  final  decomposition 
products  of  butter,  hence  the  keeping  qualities  would  be  lowered. 

Therefore  to  obtain  a  good  flavored  butter,  a  good  keeping  butter  and 
a  uniform  product,  it  is  necessary  to  resort  to  "starters,"  of  the  proper 
kind  established  only  by  experimentation. 

There  are  several  kinds  of  starters  in  use:  a  sour  milk  starter,  a 
buttermilk  starter,  a  ripened  cream  starter  and  a  pure  culture  starter. 

The  sour  milk  starter  has  been  used  commonly  by  dairymen  of  late  and 
it  has  furnished  satisfactory  results  in  those  cases  where  it  has  been 
impossible  to  obtain  pure  cultures  of  bacteria.  Close  attention,  however, 
must  be  given  to  the  appearance  of  the  soured  milk.  It  is  conceded 
that  a  truly  loppered  milk  is  best  for  this  purpose,  for  it  represents  the 
typical  action  of  the  lactic  acid  bacteria.  It  is  obtained  usually  by  allow- 
ing the  cream  to  rise  by  the  gravity  system  and  after  the  cream  is 
removed,  the  skim-milk  is  utilized  as  a  starter.    This  starter  may  be 
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applied  to  cream  obtained  from  the  separator  or  it  may  be  applied  to 
milk  which  is  set  aside  according  to  the  gravity  system.  By  the  use 
of  such  a  starter,  the  cream  or  milk  is  inoculated  with  bacteria  desired 
in  the  ripening  of  the  cream.  These  bacteria  by  being  in  large  quanti- 
ties gain  the  ascendency  over  the  other  bacteria  present  in  the  milk  or 
cream  and  thus  produce  their  specific  action.  ♦ 

The  use  of  buttermilk  as  a  starter,  in  the  same  way  as  the  soured  skim- 
milk,  has  met  with  considerable  success  in  the  making  of  butter,  yet  it 
seems  that  there  are  more  chances  of  obtaining  poor  butter  in  the  use  of 
buttermilk  than  in  the  use  of  the  soured  skim-milk.  This  is  owing  to  the 
fact  that  the  buttermilk  is  farther  removed  from  the  soured  milk  and  is 
therefore  more  likely  to  be  contaminated  with  detrimental  bacteria. 

In  the  case  of  cream,  the  chances  appear  still  greater,  for  we  are  all 
aware  that  cream  undergoes  successive  change*  more  readily  than  either 
soured  milk  or  buttermilk. 

The  pure  culture  starter  is  beyond  doubt,  the  most  desirable  and  the 
most  succssful  that  has  been  or  can  be  used.  Dr.  Conn  in  his  B.  41  has 
given  to  the  dairy  world  a  starter  which  has  yielded  excellent  results 
in  the  quality  of  the  butter.  It  has  been  repeatedly  tested  and  has  been 
found  to  comply  with  all  the  properties  attributed  to  it.  Dr.  Conn  has 
more  recently  stated  that  it  is  a  question  whether  the  flavor,  the  aroma 
and  the  keeping  qualities  can  be  provided  by  single  species.  He  has 
found  several  lactic  acid  bacteria  which  would  produce  an  excellent  qual- 
ity of  butter  and  also  several  other  species  which  do  not  belong  to  the 
lactic  acid  class  which  would  produce  butter  equally  as  good. 

There  are  several  pure  culture  starters  upon  the  market  and  moat  of 
these  belong  to  the  lactic  acid  class.  They  usually  give  satisfactory 
results,  but  at  times,  I  fear,  owing  to  commercial  enterprises,  they  are 
worthless,  either  from  contaminating  species  or  from  no  growth  at  all. 
To  furnish  a  uniform  species  as  a  starter  in  a  pure  culture  requires  a  very 
conscientious  commercial  company. 

About  the  use  of  the  pure  culture  starters,  when  once  obtained,  we 
may  state  that  they  are  added  to  a  small  quantity  of  cream  which  is 
allowed  to  ripen,  then  this  cream  is  added  to  the  gathering  for  the  day. 
A  certain  portion  of  the  ripened  cream  is  then  used  as  a  starter  from  day 
to  day,  until  it  is  noticed  that  the  action  of  the  pure  culture  added  has 
been  weakened  or  entirely  destroyed.  Several  modification©  of  this 
method  could  be  given  but  it  is  unnecessary  in  this  general  description. 
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PASTEURIZATION  OF  MILK. 


CHARLES  E.  MARSHALL, 


It  is  not  our  purpose  to  give  a  general  discussion  of  this  topic,  for  a 
bulletin  devoted  to  that  theme  has  already  been  issued  from  this  station 
by  Prof.  C.  D.  Smith.  We  shall  be  limited  to  certain  experimental  data 
which  will  add  to  the  fund  of  information  gleaned  from  the  general 
consideration. 

Heretofore  the  study  of  Pasteurized  milk  has  been  confined  to  the  pro- 
cess in  its  entirety.  Our  efforts  have  been  along  another  line,  and  we 
have  approached  the  subject  from  another  standpoint,  hoping  thereby  to 
gain  an  insight  into  the  hidden  changes  of  the  process.  Pasteurization  is 
aimed  at  the  bacteria  in  milk,  and  we  have  endeavored  to  isolate  some  of 
the  bacteria  remaining  after  Pasteurization  for  the  purpose  of  studying 
them  in  pure  cultures  and  of  ascertaining  their  relation  to  Pasteurization. 

Our  work  and  consideration  may  be  resolved  into  the  following  heads: 

1.  The  isolation  of  species  from  Pasteurized  milk — those  species  left 
in  milk  after  Pasteurization  and  not  yielding  to  Pasteurizing  treatment. 

2.  Determining  the  source  of  such  bacteria. 

3.  The  study  of  their  actions  upon  milk. 

4.  The  investigation  of  the  thermal  death-points  of  the  species  isolated. 

5.  The  effect  of  sudden  cooling  after  Pasteurization  upon  the  species 
isolated. 

6.  The  restraining  influence  of  cold  upon  the  species  isolated. 

7.  The  restraining  influence  of  heat  upon  the  species  isolated. 

8.  The  restraining  influence  of  heat  followed  by  a  low  temperature 
upon  the  species  isohited. 

9.  Suggestions  as  to  the  reduction  of  infection. 

10.  The  value  of  Pasteurization. 
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METHODS  EMPLOYED. 

Before  discussing  the  above  heads,  it  may  be  advantageous  to  review 
the  methods  employed  in  the  process  of  Pasteurization. 

What  Constitutes  Pasteurization. — Two  factors  are  mainly  concerned  in 
Pasteurization,  temperature  and  time.  Inasmuch  as  both  are  variable, 
owing  to  the  opinions  of  different  workers,  it  was  necessary  to  fix  upon  a 
definite  degree  of  temperature  and  period  of  time.  To  do  this  intelligently 
it  is  well  to  bear  in  mind  the  principal  objects  of  Pasteurization.  Per- 
haps most  vital  so  far  as  bacteria  are  concerned  is  to  have  the  heating 
sufficiently  high  to  kill  or  reduce  the  virulence  of  the  disease-producing 
(pathogenic)  bacteria.  The  most  important  object  from  the  dairyman's 
view  is  to  keep  the  milk  below  a  temperature  which  will  produce  a 
cooked  flavor  or  change  the  composition  of  the  milk.  The  temperature 
was  placed  at  68°  C.  [155°  P.]-  The  thermal  death-points  of  the  patho- 
genic bacteria  which  may  gain  access  to  the  milk  probably  fall  below 
this,  and  the  change  in  the  composition  of  the  milk  and  the  cooked  flavor 
do  not  appear  in  any  noticeable  degree  below  75°  C.  [  167°  P.  ].  The 
period  of  time  is  twenty  minutes,  a  sufficiently  long  time  to  attain  the 
objects  above. 

Apparatus  Used. — It  is  a  little  unfortunate  that  necessity  compelled  us 
to  change  or  modify  the  apparatus  in  the  midst  of  our  work.  Owing  to 
the  unsatisfactory  results  obtained  from  the  first  used,  we  were  forced 
into  the  modification. 

The  first  used  was  a  shotgun  can  8  in.  in  diameter  and  2  ft.  deep,  with  a 
stirrer  inserted  through  a  slit  in  the  cover.  The  objections  to  this  were, 
the  constant  exposure  of  the  stirring  rod  and  its  interrupted  contact  with 
the  milk,  the  exposure  of  the  thermometer  used  in  determining  the  tem- 
perature of  the  milk,  and  the  slit  in  the  cover  itself,  as  well  as  the  crude 
means  of  getting  the  milk  into  the  bottles  by  a  siphoning  process. 

The  modification  used  overcame  to  a  large  extent  these  objections.  The 
truncated  conical  cover  of  the  shotgun  can  was  made  solid  with  a  single 
perforation  which  contained  a  closely-fitting  tube,  the  top  of  which  over- 
lapped a  raised  portion  on  the  upper  side  of  the  cover.  The  handle  was 
fitted  to  the  upper  portion  of  the  cover  and  to  the  lower  portion  ot  the 
cover  corresponding  with  the  handle  above  was  a  cap  into  which  fitted 
the  rod,  resting  on  a  pivot  in  the  bottom  of  the  can  and  carrying  the  fans 
used  in  stirring.  The  cover  overlapped  the  can  by  two  inches  and  was 
made  to  fit  smoothly.  So  arranged,  the  cover  of  the  can  could  be  revolved 
by  the  handle  and  in  turning  the  cover,  the  rod  bearing  the  fans  inside 
revolved.  The  tube  passing  through  the  cover  down  into  the  milk  was 
used  for  the  reception  of  the  thermometer  in  taking  the  temperature  of 
the  milk.  Since  they  all  revolved  with  the  cover  the  tube  did  not  inter- 
fere with  the  fans.  In  this  way,  neither  the  stirrer  nor  thermometer 
furnished  a  source  of  contamination  and  there  was  no  opening  in  the 
cover  to  allow  bacteria  to  enter.  At  the  bottom  of  the  can  was  a  brass 
stop-cock,  having  a. cap  screwed  over  it  while  Pasteurizing  and  when 
ready  for  drawing  off,  a.  mouth-piece  screwed  on  in  place  of  the  cap.  This 
mouth  piece  was  conical  in  staape  that  it  might  fit  into  the  mouth  of  the 
bottle  and  at  the  base  of  the  cone  was  a  three-inch  circular  flange  to 
arrest  any  falling  dust. 
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The  can  is  placed  in  a  galvanized  tank  lined  on  the  outside  with  inch 
matched  boards  and  over  which  is  a  wooden  cover  with  a  hole  in  the 
center  for  the  protrusion  of  a  part  of  the  can  cover,  and  a  small  hole  in  the 
corner  for  the  thermometer. 

The  bottles  used  had  a  neck  so  fitted  that  a  hot  paraffined  paste-board 
circular  cover  could  be  pushed  down  tightly  and  covered  farther  with 
paraffin. 

Th*  Process. — The  apparatus  and  bottles  were  steamed  for  thirty  min- 
utes before  using.  After  the  milk  had  been  placed  in  the  can  and  the  can 
in  the  tank,  the  parts  were  adjusted  for  conducting  the  work  of  heating. 
The  water  in  the  tank  was  kept  equal  in  heighth  with  the  milk  in  the  can 
and  the  steam  turned  on  from  time  to  time  as  required  to  keep  the  water 
at  the  proper  temperature,  which  was  not  allowed  to  exceed  70°  C.  [158° 
P.].  During  the  heating  the  milk  was  stirred  constantly.  As  soon  as  68° 
O.  [155°  F.]  was  reached  by  the  milk,  the  stirring  was  stopped  and  the 
water  in  tlte  tank  was  held  at  68°  C.  [155°  F.]  for  twenty  minutes.  At 
the  expiration  of  twenty  minutes,  the  can  was  removed  from  the  heat- 
ing tank  and  placed  into  a  cooling  tank  containing  a  freezing  mixture 
and  the  milk  was  constantly  stirred  while  cooling.  When  the  tempera- 
ture had  fallen  to  10°  C.  [50°  F.]  or  below,  the  can  was  removed  and 
the  milk  drawn  off  into  bottles.  In  drawing  off  the  milk,  the  cap  was 
first  removed-  from  the  faucet  and  the  mouth-piece  substituted,  care 
being  used  in  handling  the  mouth-piece  where  the  milk  does  not  touch 
it.  A  little  of  the  milk  was  drawn  off  at  first  before  drawing  into  the 
bottles  to  rinse  the  mouth-piece,  although  sterilized.  When  the  bottle 
was  nearly  filled  the  milk  was  turnd  off  and  the  hot  paraffined  cap  imme- 
diately placed  on  the  mouth  of  the  bottles.  In  handling  the  bottles, 
they  were  taken  from  the  sterilizer  when  wanted,  in  an  inverted  posi- 
tion only  and  the  mouth  was  not  turned  uppermost  till  it  was  adjusted 
to  the  mouth-piece  and  underneath  the  three  inch  flange. 


THE  STUDY  OF  SAMPLES. 

After  Pasteurization  two  bottles  .were  brought  to  the  laboratory,  and 
also,  with  them,  two  bottles  of  the  same  lot  of  milk,  put  up  with  sealed 
mouths  just  as  the  other  but  un-Pasteurized.  These  latter  were  regarded 
as  controls.  In  the  first  half  of  the  samples  the  daita  is  very  limited* 
but  in  the  second  half,  care  was  exercised  in  several  details  which  may 
not  have  any  direct  value  in  the  work,  yet  these  very  details  will  help 
to  check  the  work;  consequently  a  history  of  each  sample  which  may 
be  referred  to  when  desired,  will  be  appended. 

But  before  considering  the  samples  by  themselves,  we  wish  to  say 
that  one  sample  bottle  of  the  Pasteurized  milk  of  each  lot  was  opened 
and  several  plates  were  made  from  it;  also  it  wbjs  tested  for  acidity. 
One  of  the  un-Pasteurized  sample  bottles  was  also  opened  and  tested 
for  acidity. 

The  other  sample  bottle  of  each  lot  of  Pasteurized  milk  and  the  other 
of  each  lot  of  un-Pasteurized  milk  were  placed  away  at  room-temperature 
and  when  changed  were  tested  for  acidity,  odor,  and  other  qualities, 
as  shall  be  noted  in  the  history  of  each. 
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It  is  evident  from  Sample  I  to  Sample  V  that  there  is  no  difference  in  the 
length  of  time  between  the  change  in  the  Pasteurized  sample  and  its 
control,  although  the  measure  of  acidity  differs  very  markedly  in  sam- 
ples I,  J  and  K.  From  this  the  conclusion  was  drawn  that  the  Pasteur- 
izing apparatus  used  was  not  sufficiently  accurate.  There  were  too 
many  entrances  for  foreign  bacteria  by  way  of  the  rod,  the  slit  in  the 
cover  and  the  pouring  into  bottles.  This  resulted  in  the  author's  design- 
ing another  Pasteurizing  apparatus  based  upon  the  shotgun  can  and 
described  elsewhere.  The  samples  from  X  to  Z  were  prepared  in  the 
latter  apparatus. 

The  last  half  of  samples  furnished  interesting  data.  The  reaction  of 
both  the  bottle  of  the  Pasteurized  milk  and  that  of  the  un-Pasteurized 
was  taken  from  the  duplicate  samples  of  each  immediately  upon  their 
receipt  in  the  laboratory.  The  indicator  used  was  phenol-phthalein.  It 
will  appear  from  a  study  of  this  phase  of  the  work,  that  although  the  time 
after  milking  was  about  the  same,  the  acidity  varied  considerably,  and 
that,  as  has  been  stated  by  several  writers,  the  reaction  began  to  change 
from  the  amphoteric  directly  after  mrilking.  This  was  not  the  primary 
purpose  of  this  work,  however;  we  wanted  a  mark  from  which  to  meas- 
ure the  change  in  the  milk,  consequently  the  determination  of  the 
reaction  at  this  stage  provided  us  with  a  starting  point. 

The  bottles  were  watched  closely  in  the  laboratory  and  as  soon  as  the 
thickening  of  the  milk  was  noticed,  the  time  was  noted  from  the  hour  of 
receipt.  This  was  thought  a  fairer  test  of  the  keeping  qualities  than 
the  placing  of  the  bottles  in  a  refrigerator,  although  the  temperature  of 
the  latter  could  be  kept  more  constant.  Inasmuch  as  the  keeping  quali- 
ties are  determined  in  hours,  a  tabulated  statement  will  perhaps  give 
us  a  better  notion  of  the  comparative  values  of  the  Pasteurized  and 
un-Pasteurized  milk.  The  temperature  of  the  room  varied  from  45°  P. 
to  70°  F. 

Samples   N     P    O    Q    R    S     T    U    V    W    X    Y  Z 

Pasteurized  ....140  100  90  96  79  96  88  —  90  72  60  79  74 
Un-Pasteurized  .116    96    82    72    55    72    64    48    48    36    48    48  50 


It  must  be  borne  in  mind  that  the  variability  of  the  change  among 
the  different  lots  is  due  to  the  rise  and  fall  of  temperature  during  the 
work,  and  that  each  lot  consisting  of  Pasteurized  and  un-Pasteurized 
bottles  were  treated  identically  the  same  and  were  under  exactly  the 
same  conditions.  Although  the  relation  of  temperature  differs  between 
the  different  lots,  it  does  not  affect  the  relation  of  the  bottles  of  the 
same  lot,  consequently  the  above  table  offers  no  direct  bearing  upon 
the  work  when  read  from  right  to  left,  but  its  significance  comes  from 
reading  up  and  down. 

When  the  milk  either  Pasteurized  or  un-Pasteurized  became  the 
least  thickened,  the  acidity  was  tested  and  recorded  in  each  bottle  of 
every  lot.  Again  by  this  act  we  gain  some  idea  of  the  progress  of  the 
change  as  in  the  number  of  hours  and  likewise  the  kind  of  change, 
whether  acid  or  alkaline.  At  the  same  time,  Uffelmann's  test  for  lactic 
acid  was  applied. 
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The  following  tables  will  show  the  per  cent  of  acidity  in  the  Pasteur- 
ized and  un-Pasteurized  samples  at  the  time  when  a  change  was  first 
noted. 

Sample  N  P  O  Q 

Pasteurized  .  .189  in  140  hrs.  .327  in  100  hrs.  .406  in  90  hrs.  .152  in  96  hrs. 
Un-Past'zed   .441  in  116  hrs.  .503  in  96  hrs.  .479  in  82  hrs.  .466  In  72  hrs. 

Sample   B  S  T  U 

Pasteurized  ...  .378  in  79  hrs.  .416  in  96  hrs.  .491  in  88  hrs.  .414 
Un-Pasteurized  .441  in  55  hrs.  .441  in  72  hrs.  .579  in  64  hrs.  .477  in  48  hrs. 

Sample   V  W  X  Y 

Pasteurized  ..  .239  in  90  hrs.  .402in72hre.  .403  in  60  hrs.  .415  in  79  hrs. 
Un-Pasteurized  .402  in  48  hrs.  .428  in  36  hrs.  .516  in  48  hrs.  .415  in  48  hrs. 

Sample   Z 

Pasteurized  151  in  74  hrs. 

Tjn-Pasteurized  529  in  50  hrs. 

Closely  connected  to  the  above  is  the  response  to  the  lactic  acid  test. 

Samples  ,.NOP  QRS  TUVWXT  Z 

Lactic  acid . . .  +  +  -\  (-  +  +  +  +  +  +  H  Pasteurized  milk. 

Lactic  acid. ..+  +  +  +  +  +  +  +  +  +  +  +  +  unpasteurized  milk.' 

The  following  table  will  show  the  gain  in  the  per  cent  of  acidity  from 

#  the  time  of  the  test  made  upon  the  receipt  of  the  milk  in  the  laboratory 

*  to  the  time  when  the  first  change  was  noticed. 

Sample  ...         N  P  O  Q 

Pasteurized .  .025  in  140  hrs.  .176  in  100  hrs.  .230  in  90  hrs  —.012  in  96  tos. 
Un-Past'zed    .277  in  116  hrs.  .352  in  96  hrs.  .303  in  82  hrs.  .302  in  72  hrs. 

Sample   R  S  T  U 

Pasteurized  .  .  .202  in  79  hrs.  .251  in  96  hrs.  .302  in  88  hrs.  .225 
Un-Pasteurized  .265  in  55  hrs.  .276  in  72  hrs.  .390  in  64  hrs.  .288  in  48  hrs. 

Sample   V  W  X  Y 

Pasteurized  . . .  .050  in  90  hrs.  .226  in  72  hrs.  .214  in  60  hrs.  .213  in  79  hrs. 
Un-Pasteurized  .213  in  48  hrs.  .252  in  36  hrs.  .327  in  48  hrs.  .251  in  48  hrs. 

Sample   Z 

Pasteurized  — .038  in  74  hrs. 

Un-Pasteurized  340  in  50  hrs. 


THE  ISOLATION  OF  SPECIES  FROM  PASTEURIZED  MILK. 

Many  difficulties  are  encountered  in  a  study  of  this  nature.  Only  the 
bacteriologist  can  appreciate  what  it  means  to  separate  numerous  bac- 
teria from  milk,  work  out  their  history  and  establish  their  identity. 
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Although  it  was  not  our  aim  to  work  out  in  sufficient  detail  to  establish 
identity,  for  this  would  require  months  with  each  species,  it  was  our 
lot  to  study  these  bacteria  isolated,  sufficiently  to  give  them  identities 
of  their  own.  It  was  exceedingly  trying  to  accomplish  this,  for  where 
there  are  two  or  three  persistent  differential  characteristics  prevailing 
between  species,  and  when  all  other  characteristics  are  in  common,  the 
task  is  important  and  very  complicated. 

It  has  been  the  growing  belief  of  some  workers  that  where  species 
are  practically  identical,  with  the  exception  of  two  or  three  character- 
istics, they  could  perhaps  be  brought  under  a  single  species,  if  the  proper 
conditions  were  obtained.  There  is  good  ground  for  this  opinion  which 
need  not  be  discussed  in  this  connection. 

In  our  work  all  the  different  species  were  studied  side  by  side  under  the 
same  conditions  and  cultivated  upon  the  same  media  so  far  as  it  was 
practicable.  If  we  were  to  give  the  history,  of  each  showing  a  single 
difference  and  even  more,  our  number  of  species  would  be  greatly 
increased,  but  we  have  classified  together  those  which  seemed  closely 
allied,  and  could  reduce  the  number  still  more,  but  it  would  probably 
be  to  the  detriment  of  our  work.  Our  fear  is,  we  have  now  overlooked 
some  interesting  characteristics  because  of  our  desire  to  reduce  the 
number  of  species. 

We  could  discuss  the  relation  of  some  of  these  species  to  the  hay 
bacillus,  the  potato  bacillus  and  others,  but  because  of  the  indefiniteness 
of  lines  of  distinction,  we  must  refrain  from  making  any  suggestions. 
The  limited  histories  must  convey  the  importance  of  the  bacteria  and  the 
information  where  they  may  belong. 

Of  the  39  varieties  isolated  and  studied1  together  the  histories  of  only 
19  varieties  will  be  given,  since  we  think  so  many  of  them  are  near 
enough  alike,  but  not  exactly  the  same,  to  be  classified  together.  After 
the  histories  have  been  given  of  these  19,  we  shall  be  inclined  to  suggest 
the  grouping  of  others. 

The  grouping  of  these  bacteria  may  be  represented  as  follows: 

Let  the  number  stand  for  the  laboratory  number  of  the  micro-organism 
and  the  letter,  the  sample  from  which  the  micro-organism  was  taken. 

Numbers  3,  6,  9,  and  12  do  not  come  from  any  of  the  samples  listed, 
yet  they  were  taken  from  Pasteurized  milk. 

3       97  y 

6—  \  12—  ,  122— P,  123—0,  124 — N,  125— Q. 
9—  ,  16— B,  21— C. 

29—  E. 

30—  F. 

32— H,  40— Z,  82— T,  86— W. 
38—1. 

43—  J. 

44—  K. 

45—  M. 

46—  M. 

48— L,  37— G,  64— P,  65— Q,  73— R,  77— S,  81— T. 
60— O. 

62— P,  57—0. 
107— F. 
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112— G. 
115—1. 
11G — J. 
117— L. 

No.  3. 

Source. — From  Pasteurized  milk  not  recorded  in  this  bulletin.  Method  of  Pasteur- 
izing, same  as  in  first  half  of  samples. 

Form  and  grouping. — Bacillus.  Its  thickness  varies  from  f  m  to  1  m;  its  length 
from  2i  m  to  6  m.  Ends  are  round.  It  may  form  in  short  threads,  but  is  usually  in 
pairs  or  single. 

Spore*. — It  forms  median  spores. 

Protoplasm. — The  protoplasm  of  this  bacillus  is  usually  homogeneous,  but  just 
before  sporulation  it  oecomes  markedly  granular. 

Temperature. — Grows  best  at  28°  C.  15°  C.  checks  its  growth  materially,  scarcely 
developing  at  all.  Withstands  93°  C.  for  20  min.,  but  is  killed  at  96°  C.  for  the  same 
time. 

Motion.—  Very  motile.    It  has  a  progressive  tumbling  motion. 

Colonies.—  The  border  is  irregular  and  broken,  yet  its  outline  is  sharp  and  distinct. 
Instead  of  spreading  out  in  a  thin  plaque,  it  is  rather  abi*upt.  From  the  border  are 
well-defined  lines  much  darker  than  the  surrounding  mass,  which  run  to  the  center. 
These  markings  resemble  small  crevices  extending  from  the  border  to  the  center. 
At  the  center  there  is  a  dark  mass  which  obliterates  all  the  markings.  The  whole 
effect  is  much  like  looking  down  upon  a  summer  rose  with  its  stamens  and  conglom- 
erate center  from  which  the  petals  radiate.  The  color  of  the  colony  is  dark  yellowish 
brown. 

Gelatin  tube-cultures. — The  growth  is  slight  along  the  line  of  inoculation.  At  the 
surface  it  is  more  noticeable,  and  it  soon  begins  to  liquefy  the  gelatin.  In  the 
liquefaction  of  the  gelatin  it  has  the  peculiarity  of  extending  over  the  entire  surface 
of  the  tube,  but  does  not  extend  down  the  line  of  inoculation.  After  liquefying  a 
third  the  distance  down  the  tube,  its  growth  is  checked  and  it  remains  apparently 
inactive,  yet  after  some  time  the  liquefaction  extends  to  the  bottom.  Quite  early  in 
its  development  a  scum  forms  on  the  surface  of  the  tube. 

Agar  inclined  Vube-cullures. — It  spreads  over  the  surface  of  the  agar  in  a  translucent 
and  blister-like  mass.   From  this,  after  a  time,  cream-white  spots  arise. 

Bouillon  cultures. — A  wrinkled  scum  forms  on  surface;  the  liquid  beneath  is  almost 
clear  and  there  is  no  sediment  at  the  bottom. 

Milk  cultures—  Milk  is  first  curdled,  then  peptonized  slowly  but  completely. 

Potato  tube  cultures. — Blisters  resembling  water  blisters  extend  over  surface.  These 
eventually  dry  down  into  a  granular  mass  which  finely  becomes  wrinkled  and  of  a 
dark  brown  color. 

Blood  serum  cultures.— Serum  is  completely  peptonized. 

Groxoth.— Rapid. 

Pigment.— None. 

Oxygen  conditions. — Is  almost  an  obligate  aerobic  bacillus. 
Odor. — The  odor  of  rotting  potatoes. 

Acids.— No  acid  produced  in  any  of  the  cultures.  Upon  the  addition  of  lactose 
(milk  sugar)  there  was  no  formation  of  acid. 

Behavior  to  yelatin. — Liquefies. 

Gas  production.— None  observed  even  in  the  presence  of  carbohydrates. 


NO.  6. 

Source. —Taken  from  Pasteurized  milk  which  has  not  been  recorded  in  this  bulletin. 
Form  and  grouping. — A  bacillus.   Its  thickness  varies  from  f  m  to  1  m;  and  its 
length  from  3  m  to  7  m.    It  has  square  ends  and  is  usually  arranged  in  short  threads. 
Spores.—  Forms  median  spores  in  old  cultures. 

Protoplasm.—  Homogeneous  even  to  the  time  of  sporulation.    Sporogenic  granules 
are  not  so  prominent  as  many  times  noticed. 
Motion.— It  is  sluggishly  motile.   Its  movement  is  that  of  a  snake. 
Staining  reaction.— Stains  readily  with  ordinary  aniline  stains. 


Note. — m  stands  for  Greek  letter  mu  or  micron,  which  is  about  1-26,000  of  an  inch. 
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Temperature. — Its  optimum  temperature  is  28°  C.  Scarcely  grows  at  15°  C.  Lives 
at  a  temperature  of  96°  C.  for  20  min.,  but  is  killed  at  100°  C.  for  the  same  time. 

Colonies. — The  center  before  liquefaction  occurs  is  bright  and  glistening'  and  of  a 
very  light  color,  almost  translucent.  However,  it  soon  becomes  liquefied.  In  the 
liquid  portions  are  observed  smaU  patches  of  thick  masses  of  bacteria  floating  about 
from  one  place  to  another.  From  the  circular  border  radiate  fine  fiber-like  processes 
which  are  quite  uniform  in  length  and  resemble  the  ray  crown. 

Gelatin  tube-cultures. — At  first  there  is  a  slight  growth  along  the  line  of  inoculation. 
After  a  few  hours  longer,  a  funnel-shape  liquefaction  occurs  only  at  the  surface,  and 
this  gradually  extends  across  the  tube  until  the  upper  portion  of  the  tube  is  liquefied 
and  the  lower  portion  entire.  About  this  time  a  scum  forms  on  the  surface.  Having 
reached  this  point  in  its  sta^e  of  development,  its  progress  is  not  rapid  and  the 
remaining  gelatin  in  the  tube  is  very  slow  in  liquefying. 

Agar  inclined  tube-culture. — A  dry  spreading  growth  adhering  closely  to  the  agar  in 
a  scum-like  sheath.    Along  the  streak  the  growth  is  much  heavier. 

Bouillon  culture. — Wrinkled  dark  scum  on  surface,  beneath  which  the  liquid  is 
clear.   No  sediment  forms  at  the  bottom. 

Milk  Clotures.— Milk  is  at  first  curdled  then  peptonized,  eventually  becomes  clear 
but  quite  dark. 

Potato  tube-cultures. — Spreading  dirty  white  growth  over  surface  of  potato.  It 
gradually  becomes  a  creamy-white  and  when  it  grows  old  is  wrinkled  and  mealy. 

Blood  serum  tubes. — Serum  is  peptonized  only  slightly  underneath  the  growth,  which 
is  creamy  white. 

Ghrouith. — Very  rapid. 

Pigment. — None. 

Oxygen  conditions. — Grows  best  in  oxygen,  very  slightly  anaerobically. 
Odor. — None  perceptible. 

Acids.— No  acid  produced  even  in  presence  of  carbohydrates.   Lactose  had  no 
influence  in  changing  this  condition. 
Behavior  to  gelatin. — Liquefies  gelatine  readily. 

Oas  production. — No  gas  observed  in  any  of  the  cultures,  not  even  in  presence  of 
carbohydrates. 

No.  9. 

Source.— Pasteurized  milk  not  recorded  in  this  bulletin;  also  samples  B  and  C. 
Form  and  grouping.— -Its  thickness  is  1  m  to  li  m,  and  its  length  varies  from  3  m  to 
9  m.   Ends  are  slightly  rounded.   Forms  in  long  threads,  short  threads  and  single. 
Spores. — It  produces  median  spores. 

Protoplasm. — Homogeneous  until  the  formation  of  spores  at  which  time  it  becomes 
markedly  granular. 

Motion. — It  has  a  slow  progressive  and  serpentine  movement. 

Staining  reaction. — Stains  readily  with  ordinary  aniline  stains. 

Temperature.— Not  killed  at  905  C.  for  20  min.,  but  killed  at  93°  C.  for  20  min. 
Scarcely  grows  at  15°  C.    Optimum  temperature  is  about  30°  C. 

Colonm. — At  first  the  colony  appears  light  and  crystalline,  afterward  becoming 
much  darker.  Soon  after  developing  it  begins  to  liquefy  the  surrounding  gelatin. 
From  its  border  is  a  radiating  mass  of  fine  and  straight  processes  but  this  appear- 
ance may  be  almost  completely  lost  in  further  liquefaction.  The  contents  or  the 
body  as  soon  as  liquefaction  begins  assume  no  definite  arrangement;  patches  consist- 
ing of  masses  of  bacteria  may  be  seen  floating  about  in  the  peptonized  gelatin. 
While  the  above  is  the  usual  course  of  development,  the  colony  may  in  the  early 
stage  of  its  development  resemble  a  composit  flower  and  again  may  form  in  concen- 
tric rings  of  different  shades  and  density. 

Gelatin  tube-cultures. — The  growth  is  along  the  entire  line  of  inoculation.  Almost 
as  soon  as  the  growth  is  visible,  liquefaction  begins  and  extends  to  the  end  of  the 
puncturej  liquefying  as  fast  at  the  bottom  of  the  puncture  as  at  the  top.  In  this  way 
the  gelatin  is  liquefied  very  rapidly.  There  is  no  clearing  after  liquefaction,  the 
suspended  material  of  a  flocculent  nature  remains  as  when  first  formed.  The  scum 
which  forms  on  the  surface,  however,  falls  eventually  to  the  bottom. 

Agar  inclined  tube-cultures. — It  usually  spreads  over  the  entire  surface  in  a  moist  and 
uniform  mass  of  a  creamy  white  consistency.  As  the  culture  becomes  old,  it  dries 
down  in  wrinkles. 

Bouillon  cultures. — Scum  forms  on  top.  It  is  thin  and  falls  to  the  bottom  after  a 
few  days.    The  body  of  the  bouillon  remains  cloudy  and  does  not  become  clear. 
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Potato  cultures. — Raised  mealy  white  growth  which  is  not  inclined  to  spread.  In 
this  respect,  it  resembles  very  closely  Bacillus  Subtilis. 
Milk  cultures. — Curdles  milk  in  a  very  short  time,  then  peptonizes  it  rapidly. 
Blood  serum  cultures. — Completely  peptonizes  the  serum. 
Growth.— Very  rapid. 
Pigment. — None. 

Oxygen  conditions. — It  seems  to  grow  as  readily  anaerobically  as  aerobically. 
Odor. — No  odor  perceptible. 

Acids. — No  acid  produced  in  any  of  the  cultures,  not  even  when  lactose  or  glucose 
was  added. 

Behavior  to  gelatin. — Liquefies  the  gelatin  very  rapidly. 
Gas  production. — No  gas  formation  observed. 

NC.  20. 

Source.— Was  obtained  from  Pasteurized  milk  E. 

Form  and  grouping. — Its  thickness  varies  from  i  m  to  f  m,  its  length  from  2  m  to 
7  m.   The  ends  are  pointed,  and  the  bacilli  usually  occur  in  threads  of  three  and  four. 
Spores. — No  spores  were  observed. 

Protoplasm. — The  protoplasm  is  homogeneous  and  the  lines  of  fission  are  very 
distinct. 

Motion. — Very  actively  motile.   It  has  a  progressive  tumbling  motion. 

Staining  reaction.— Stams  readily  with  ordinary  aniline  stains. 

Temperature.— Withstands  80°  C.  for  20  min.,  but  is  killed  at  85°  C.  for  the  same 
time.  Its  best  temperature  for  growth  is  30°-32°  C.  Below  20°  C.  it  grows  very 
slowly. 

Colonies. — The  first  stage  in  the  development  of  the  colony  is  a  glistening,  granular 
and  regularly  formed  body.  As  it  grows  larger,  fine  and  interwoven  threads  are 
noticed  to  proceed  from  the  border  extending  to  some  distance  into  the  gelatin. 
The  body  of  the  colony  does  not  verge  gradually  into  the  threads  but  retains  its 
original  and  definite  shape  intact  through  all  of  its  stages  of  development.  The 
bright  glistening  appearance  remains  and  the  delicate  thread  like  shoots  are  almost 
imperceptible. 

Gelatin  tube-cultures. — The  growth  is  along  the  entire  line  of  inoculation,  simply  a 
streak  at  first,  with  perhaps  a  slightly  heavier  growth  at  the  surface.  The  streak 
gradually  widens  out  into  a  funnel  shape  and  extends  to  the  bottom  of  the  tube. 
The  growth  is  a  cloudy  path  through  the  gelatin  and  although  it  appears  as  liquefied, 
there  is  no  liquefaction  present. 

Agar  inclined  tube-culture. — Almost  an  invisible  sheath  covers  the  surface  of  the 
agar  along  the  streak  of  inoculation.  It  is  translucent,  crystalline  and  moist.  There 
is  no  spreading  over  the  surface.   Isolated  colonies  may  be  seen  along  the  streak. 

Bouillon  cultures. — A  homogeneous  clouded  appearance  with  a  small  amount  of  sedi- 
ment at  the  bottom.    Does  not  clear  up  after  several  days. 

Milk  cultures.— Produces  an  acid  but  does  not  change  the  appearance  of  the  milk. 
It  seems  to  remain  unaffected. 

Blood  serum  cultures. — No  change  in  the  serum. 

Growth.—  Rapid. 

Pigment.  —None. 

Oxygen  conditions, — Grows  anaerobically  nearly  as  well  as  aerobically. 
Odor.—  None. 

Acids.- -Grown  in  the  presence  of  lactose,  an  acid  is  produced.    In  litmus-lactose 
gelatin  the  litmus  is  reddened  from  the  surface  downward  along  the  growth. 
Behavior  to  gelatin. — Does  not  liquefy  gelatin. 

No.  30. 

Source. — Pasteurized  milk  F,  U,  J",  M. 

Form  and  grouping. — Bacillus.  Its  thickness  varies  from  i  m  to  1  m  and  its  length 
from  2  m  to  7  m.   Has  square  ends  and  is  usually  single. 

Spores. — Median  spores  are  formed.  They  are  quickly  set  free  from  the  parent 
cell. 

Protoplasm.  —Protoplasm  maintains  a  marked  homogeneity  to  time  of  sporulation. 
Motion. — A  tumbling  progressive  movement.   Quite  rapid. 
Staining  reaction.— Stains  readily  with  ordinary  aniline  stains. 
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Temperature—  Withstands  80°  C.  for  20  min.,  but  is  killed  at  85°  C.  for  20  min.  Its 
optimum  temperature  is  28°  C.-300  €.   Below  16°  C.  it  grows  very  slowly. 

Colonies. — It  forms  in  a  light  brown  colony  in  its  first  stage.  Its  border  is  even  and 
the  contour  circular.  Concentric  rings  soon  appear  of  different  shades  of  density, 
and  from  the  border  radiate  fine  thread-like  processes.  Liquefaction  sets  in  and  the 
outline  of  the  liquefied  gelatin  is  irregular  and  the  colony  becomes  a  nucleated  mass 
with  long  fibers  radiating  from  the  nucleus  and  extending  throughout  the  liquefied 
portion.  The  colony  in  the  last  stage  has  few  features  left  of  the  first  stage.  In 
liquefying,  the  colony  spreads  over  the  surface  rather  than  in  a  deep  cup  manner. 

Gelatin  tube-cultures. — A  very  slight  growth  appears  along  the  line  of  inoculation. 
At  the  top  the  growth  soon  spreads  out  in  a  wide  and  shallow  funnel  and  finally 
liquefies  the  surface  of  the  tube  to  the  depth  of  a  half  inch  and  then  apparently  stops 
or  grows  so  slowly  that  observation  ceases.  It  is  evident  that  the  growth  is  dependent 
upon  the  oxygen  supply. 

Agar  inclined  tube-culture. — A  pearly  beaded  growth  occurs  along  the  line  of  inocu- 
lation; its  color  is  yellowish  white.  It  finally  spreads  out  in  a  creamy  layer  over  the 
surface  of  the  agar. 

Bouillon  cultures. — Cloudiness  occurs  which  does  not  clear  up  readily.  Small 
crusty  patches  appear  oh  the  surface,  and  a  small  amount  of  sediment  rests  at  the 
bottom. 

Milk  cultures. — Peptonizes  milk  but  slowly.   Clears  up  only  after  a  long  time. 
Potato  tube-cultures. — A  yellowish  white  growth  drying  down  into  a  wrinkled  scum. 
Blood  sevum-cultures. — Peptonized  completely. 
Growth. — Rapid. 
Pigment. — None. 

Oxygen  conditions. — Requires  the  presence  of  free  oxygen  for  growth. 
Odor. — Odor  of  decomposition. 

Acids. — No  acids  produced  in  the  presence  of  lactose,  glucose  or  in  other  media. 
Behavior  to  gelatin. — Liquefies  rapidly. 


NO.  32. 

Source. — This  micro-organism  was  found  in  sample  if  of  Pasteurized  milk. 
Form  and  grouping. — Bacillus.   Thickness  varies  from  i  m  to  1  m,  and  its  length 
from  2  m  to  6  m.   It  does  not  form  threads  or  pairs. 
Spores. — Median  spores  formed  and  are  quickly  set  free. 

Protoplasm. — The  protoplasm  is  homogeneous,  not  changing  to  any  great  extent  at 
time  of  sporulation. 

Motion. — It  has  a  tumbling  progressive  motion. 

Staining  reaction. — Stains  readily  with  the  ordinary  aniline  stains. 

Temperature. — Its  optimum  temperature  is  30°  C.-32°  C.  Growth  is  checked  below 
15°  C.   It  is  killed  at  90°  C.  for  20  min.,  but  withstands  85°  C.  for  the  same  time. 

C.umies. — The  colonies  are  brown  and  granular  at  first.  The  border  is  regular 
and  well  defined.  As  it  grows,  there  is  a  thin  layer  formed  over  the  surface  of  the 
gelatin,  with  an  irregular  and  somewhat  indistinct  border.  At  the  center  is  a 
decided  nuclear  mass.  Developing  farther,  the  gelatin  liquefies  underneath  the 
colonies,  and  leaves  only  the  nucleus  as  a  tangible  form. 

Gelatin  tube-cultures.— The  growth  starts  along  the  whole  line  of  puncture,  a  little 
more  rapidly  at  the  surface  than  at  the  bottom.  Liquefaction  then  sets  in  at  the 
surface,  forming  a  broad  and  shallow  funnel:  at  the  same  time  the  growth  becomes 
more  pronounced  along  the  lower  line  of  inoculation.  The  whole  surface  of  the  tube 
is  finally  liquefied  to  the  depth  of  a  third  of  the  tube,  and  from  this  point  liquefaction 
is  exceedingly  slow. 

Agar  inclined  tube-cultures. — It  produces  a  creamy-white  and  heavy  growth  along  the 
line  of  inoculation  which  spreads  out  over  the  surface  in  scum.  As  it  grows  older, 
wrinkled  indentations  radiate  from  the  streak. 

Bouillon  cultures. — A  clouded  appearance  of  permanence.  Sediment  found  at  bottom 
in  very  minute  quantities.  A  few  patches  of  bacteria  are  seen  floating  on  the 
surface. 

Milk  cultures.— Peptonization  takes  place  very  slowly. 

Potato  cultures. — A  yellowish  white  mass  appears  which  dries  down  into  a  wrinkled 
mass. 

Blood  Serum. — Serum  is  peptonized  completely. 
Growth. — Rapid. 
Pigment . — None . 
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Oxygen  conditions. — Grows  much  better  in  the  presence  of  oxygen. 
Odor. — Rotten  potato  odor. 

Acids.—  Acid  is  not  produced  in  any  of  the  cultures — not  in  the  presence  of  lactose. 
Behavior  to  gelatin. — Liquefies  gelatin  very  rapidly. 

No.  38. 

Source. — Pasteurized  milk  I. 

Form  and  grouping. — Bacillus.  Its  thickness  varies  from  1  m  to  U  m;  its  length 
from  4  m  to  10  m.   ft  appears  individually  and  in  short  threads. 

Spores. — Spores  are  rather  slow  in  developing  but  median  spores  appear  in  an  old 
culture. 

Protoplasm. — There  is  no  tendency  for  the  protoplasm  to  become  granular. 

Motion. — Very  actively  motile.    Has  a  progressive  snake  like  motion. 

Staining  reaction. — Stains  readily  with  ordinary  aniline  stains. 

Temperature.— Grows  best  at  28°  C.-300  C.  Withstands  85°  C.  for  20  min.,  but  is 
killed  at  90°  C.  for  the  same  time.   Grows  very  slowly  indeed  below  20°  C. 

Colonies.— Their  first  appearance  is  in  yellowish-brown  pin-head  dots.  They  are 
crystalline  and  bright,  with  a  regular  border.  Soon  they  send  out  root-like  shoots 
from  the  border  which  make  their  way  through  the  gelatin  in  rapid  growth.  Each 
shoot  has  a  knotted  aspect,  and  although  they  are  quite  distinct  a  distance  from  the 
colony,  yet  near  the  body  of  the  colony  they  are  considerably  matted.  The  regular 
edge  of  the  original  colony  is  completely  lost.  The  color  has  become  very  dark, 
almost  black.   Liquefaction  is  hardly  visible. 

Gelatin  tvbe-cutiures. — The  growth  is  almost  wholly  at  the  surface,  spreading  out 
upon  the  surface  for  a  short  distance.  Just  beneath  the  surface,  along  the  line  of 
inoculation,  it  sends  out  branches.  The  development  at  the  surface  and  the  branches 
continue  to  increase  until  the  inverted  pine  tree  appears.  The  only  liquefaction 
that  occurs  is  directly  underneath  the  colony  and  that  is  very  limited;  only  an 
indentation  of  the  gelatin  is  it  to  be  noticed. 

Agar  inclined  tube-cultures. — A  grayish-white  film  spreads  over  the  surface.  It  is 
moist  and  almost  transparent. 

Bouillon  cultures. — There  is  a  dense  wrinkled  scum  on  the  surface;  below,  the 
liquid  is  clear.   No  sediment  appears  at  the  bottom. 

Milk  cultures. — Milk  is  completely  peptonized,  becoming  watery. 

Potato  tube-cultures. — There  is  a  grayish-white  blister-like  growth  which  dries  down 
into  an  irregular  mass. 

Blood  serum  cultures. — Serum  is  completely  peptonized. 

Chrowth. — Slow. 

Pigment. — None. 

Oxygen  conditions. — Can  adapt  itself  to  anaerobic  conditions,  but  grows  best  in  pres- 
ence of  oxygen. 

Acids. — No  acids  produced  even  in  the  presence  of  lactose  or  glucose. 
Behavior  to  gelatin. — Liquefies  gelatin  very  slowly  . 

Remarks. — Some  trouble  was  experienced  in  making  this  bacillus  grow  upon  media 
which  seemed  very  suitable  for  the  others. 

No.  43. 

Source.— Pasteurized  milk  /. 

Form  and  grouping.— Bacillus.  The  thickness  of  this  bacillus  varies  from  I  m  to 
1  m;  its  length  from  2  m  to  7  m.  Its  ends  are  square.  The  bacilli  appear  single  or 
in  pairs. 

Spores. — Median  spores  are  formed. 
Protoplasm. — The  protoplasm  is  homogeneous. 
Motion. — It  has  a  tumbling  and  progressive  motion. 
Staining  reaction. — The  ordinary  aniline  stains  act  readily. 

Temperature .— Withstands  93°  C.  for  20  min.,  but  is  killed  at  96°  C.  for  the  same 
time.   Its  optimum  temperature  is  25°  C.-29°  C.   Grows  very  slowly  below  20°  C. 

Colonies. — The  colony  begins  as  an  irregular  mass  of  a  very  dark  color  as  though 
the  bacteria  were  massed  in  a  heap.  Fine  threads  soon  begin  to  radiate  from  this 
mass  and  continue  to  grow  till  they  form  a  complete  whorl.  The  threads  are  inter- 
woven with  each  other  and  are  of  a  very  light  crystalline  appearance.  Liquefaction 
takes  place  so  slowly  that  it  is  not  noticeable  in  the  plates. 
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Grdatin  tube-cultures. — The  growth  may  first  be  seen  along  the  entire  line  of  inocu- 
lation. At  the  surface  the  growth  increases  till  a  small  deep  cup  is  formed.  It 
deepens  considerably  and  the  surface  of  the  gelatin  is  slowly  liquefied.  As  soon  as 
the  liquefaction  extends  down  a  third  of  an  inch,  the  growth  and  liquefaction  are 
exceedingly  slow. 

Agar  inclined  tube-cultures. — Along  the  streak  there  is  a  creamy  white  growth  which 
is  confined  to  the  limits  of  the  streak. 

Bouillon,  cultures. — An  even  cloudiness  of  tube.  A  small  amount  of  fine  sediment 
occurs  at  the  bottom  of  the  tube.    A  wrinkled  scum  forms  on  the  surface. 

Milk  cultures. — Milk  is  completely  peptonized,  yet  a  milky  color  remains. 

Potato  tube-cultures. — A  brownish  growth  whicn  dries  down  into  a  thin  wrinkled 
layer. 

Blood  serum  cultures. — Serum  is  completely  peptonized. 
Growth  .—Rapid. 
Pigment. — None. 

Oxygen  conditions. — Oxygen  necessary  to  its  growth.    Under  anaerobic  conditions, 
very  little  growth.  • 
Odm: — No  marked  odor. 

Acids. — No  acids  produced  in  any  of  the  cultures.   Lactose  and  glucose  give  rise 
to  none  when  put  into  the  cultural  media. 
Behavior  to  gelatin. — Liquefies  very  slowly. 


NO.  44. 

Source. — Taken  from  Pasteurized  milk  K. 

Form  and  grouping. — Bacillus.  Its  thickness  varies  from  i  m  to  {  m,  and  its  length 
from  2±  m  to  5  m.  The  ends  are  round.  It  forms  in  short  threads  but  is  usually 
found  single. 

Spores. — Median  spores  are  formed. 

Protoplasm. — The  protoplasm  is  somewhat  granular. 

Motion. — It  has  a  very  active,  progressive,  snake-like  motion. 

Staining  reaction. — Stains  readily  with  the  ordinary  aniline  stains. 

Temperature. — Optimum  temperature  is  24°-28°  C.  Grows  very  slowly  below  18°  C. 
It  is  killed  at  86°  C.  for  20  min.,  but  withstands  80°  C.  for  the  same  time. 

Colonies. — From  the  start  they  resemble  a  tangle  of  threads.  When  quite  small 
there  may  be  noticed  several  threads  of  this  micro-organism  crossing  each  other. 
This  crossing  and  recrossing  continues  until  the  center*  is  one  dense  black  mass. 
The  threads  which  were  originally  single  become  entangled  with  each  other  until 
several  threads  unite  in  forming  a  large  and  dense  root-like  process.  Several  of 
these  will  be  found  surrounding  the  colony.  The  colonies  grow  to  a  very  large  size 
and  their  radiating  shoots  may  be  readily  seen  with  the  naked  eye. 

Gelatin  tube-cultures. — The  growth  along  the  line  of  puncture  becomes  very  marked 
after  a  few  hours,  a  little  heavier  at  the  surface  than  at  the  bottom.  Fiber-like 
processes  are  soon  seen  coursing  straight  out  from  the  line  of  growth,  and  these  con- 
tinue to  grow  till  they  have  nearly  reached  the  tube.  These  branches  or  fibers  are 
not  uniform  throughout  their  length,  but  give  a  knotted  appearance.  Liquefaction 
takes  place  very  slowly,  only  at  the  surface  where  it  forms  a  very  shallow  cup  after 
several  days. 

Agar  inclined  tube-cultures. — A  slight  and  almost  transparent  growth  takes  place 
along  the  line  of  inoculation.  It  is  moist  and  soon  spreads  over  the  surface  of  the 
agar. 

Bouillon  cultures. — There  is  a  dense  wrinkled  scum  on  the  surface.   The  liquid  is 
clear  and  no  sediment  appears  at  the  bottom  of  the  tube. 
Milk  cultures. — The  muk  is  peptonized,  but  very  slowly. 

Potato  tube-cultures. — A  grayish  white  mass  spreads  over  the  surface.  It  is  uneven 
and  scum-like,  and  finally  becomes  mealy. 

Blood  serum-cultures.-- Serum  is  completely  peptonized. 
Growth. — Fairly  rapid. 
Pigment. — None. 

Oxygen  conditions.— Grows  both  aerobically  and  anaerobically,  but  best  afirobically. 
Odor. — None  perceptible. 

Acids. — No  acid  is  produced  even  in  the  presence  of  lactose  or  glucose. 
Behavwi*  to  gelatin.— Liquefies  very  slowly. 
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NO.  45. 

Source—  Pasteurized  milk  M. 

Form  and  grouping  —  Bacillus.   Thickness  varies  from  £  m  to  1  m;  its  length  from 
2  m  to  7  m.   It  is  found  single  and  in  short  threads. 
Spores. — Median  spores  are  formed. 

Protoplasm. — The  protoplasm  is  homogeneous  but  is  decidedly  granular  just  before 
sporulation. 

Motion. — There  is  a  progressive  tumbling  motion. 

Staining  reaction. — Stains  very  readily  with  ordinary  aniline  stains. 

Temperature. — It  withstands  85°  C.  for  20  min.,  but  is  killed  at  90°  C.  for  the  same 
time.  Its  optimum  temperature  ranges  from  23°  C.-27°  C,  and  its  growth  almost 
ceases  below  15°  C. 

(Monies. — There  appears  at  first  a  light  crystalline  mass  with  a  well  defined  border, 
which  has  several  short  fibers  protruding  from  it.  As  the  colonies  grow  older,  the 
centers  become  very  dark  and  the  outer  zone  is  only  a  shade  lighter.  The  border 
has  a  dense  array  of  fine  fiber-like  tnreads  radiating  from  it,  and  they  are  all  of 
nearly  uniform  length.  Liquefaction  soon  takes  place  and  the  colony  becomes 
unrecognizable. 

Gelatin  tube-cultures. — The  growth  appears  alonjr  the  entire  line  of  inoculation,  but 
much  more  rapidly  right  at  the  surface,  where  it  slowly  spreads  out  and  liquefies, 
forming  a  wide  shallow  cup.  It  continues  to  spread  at  the  surface  till  the  whole 
surface  is  involved,  but  does  not  reach  down  into  the  tube.  About  one-fifth  of  the 
tube  is  liquefied  and  then  it  stops. 

Agar  inclined  tube-cultures. — Thick  slimy  yellowish  growth  along  line  of  inoculation. 
There  are  arms  projecting-  from  this  line  which  are  short  and  thick. 

Bouillon  cultures. — Bouillon  becomes  densely  cloudy  with  a  granular  sediment  on 
the  bottom  and  a  granular  scum  on  the  surface. 

Milk  cultures. — Milk  is  peptonized  very  slowly. 

Potato  tube-cultures. — A  yellowish  white  growth  forming  in  a  wrinkled  scum. 
Blood  8erurnrcultures. — Serum  is  completely  peptonized. 
Growth. — Rapid. 
Pigment. — None. 

Oxygen  conditions. — Free  oxygen  is  essential  to  growth. 
Odor. — No  distinguishable  odor. 

Acids. — No  acids  produced.   Lactose  or  glucose  have  no  influence 
Behavior  to  gelatin. — Liquefies  gelatin  rapidly. 

No.  46. 

Source. — Pasteurized  milk  U. 

Form  and  grouping. — Bacillus.  It  has  square  ends  and  is  usually  single,  yet  short 
threads  are  found.  Its  thickness  varies  from  i  m  to  1  m  and  its  length  from  2  m  to 
7  m. 

Spores. — Median  spores  are  formed.  On  agar,  in  a  few  days'  time,  there  seems  to 
be  spores  only,  the  vegetative  forms  have  entirely  disappeared. 

Protoplasm. — The  protoplasm  is  homogeneous,  not  becoming  markedly  granular 
before  sporulation. 

Motion. — There  is  a  tumbling  progressive  movement. 

Staining  reaction. — Take  the  ordinary  aniline  stains  very  readily. 

Temperature. — It  grows  best  at  a  temperature  of  28°-30b  C.  Below  20°  C.  it  grows 
very  slowly.   Withstands  93°  C.  for  20  min.,  but  is  killed  at  96°  C.  for  the  same  time. 

Colonies. — The  young  colonies  are  brown  and  have  an  irregular  outline.  In  the 
middle  is  a  nucleus  somewhat  darker.  From  the  border  are  several  radiating  fibers. 
As  the  colonies  become  older  the  nucleus  remains  distinct  but  the  remainder  of  the 
colony  gradually  verges  off  into  a  fine  misty  and  fibricated  mass,  gradually  fading 
away  into  a  single  layer  of  bacteria  and  only  a  few  threads. 

Gelatin  tubercultures. — At  first  there  is  a  growth  along  the  entire  line  of  inoculation 
continuing  to  develop,  however,  only  at  the  top  where  a  deep  cup  is  formed.  The 
liquefaction  soon  reaches  across  the  surface  of  the  tube,  but  does  not  extend  down 
very  far.  Just  below  the  liquefied  gelatin  there  are  fibers  proceeding  from  the  line 
of  inoculation  through  the  solid  gelatin. 

Agar  inclined  tube-cultures. — A  raised  white  creamy  growth  is  found  along  the 
streak  of  the  needle.    It  is  not  inclined  to  spread. 
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Bouillon  cultures. — Granular  patches  are  found  on  the  surface.  The  body  of  the 
bouillon  is  evenly  clouded,  and  there  is  some  fine  sediment  found  at  the  bottom  of 
the  tube. 

Milk  cultures. — Milk  is  peptonized  very  rapidly. 

Potato  tube-cultures. — A  yellowish-white  growth  is  obtained  which  eventually  dries 
into  a  wrinkled  mass. 
Blood  serum  cultures. — Serum  is  completely  peptonized. 
Pigment. — None . 
Growth.— Rapid. 

Oxygen  conditions. — Oxygen  is  required  for  growth. 
Odor. — An  old  musty  odor. 

Acids.— No  acid  is  produced  even  in  the  presence  of  lactose  or  glucose. 
Behavior  to  gelatin. — Liquefies  very  rapidly. 

No.  48. 

Source. — This  micro-organism  was  found  in  sample  of  Pasteurized  milk  marked  L. 
Form  and  grouping. — A  bacillus  whose  thickness  varies  from    m  to  i  m,  and  whose 
length  varies  from  f  m  to  If  m.   It  is  found  single  and  in  pairs. 
Spores. — No  spores  have  been  observed. 

Protoplasm.— The  protoplasm  seemed  granular  in  old  cultures. 

Motion. — No  decided  motion  could  be  discerned;  Brownian  motion  was  present. 

Staining  reaction. -^-Stains  readily  with  ordinary  aniline  stains. 

Temperature. — Its  optimum  temperature  is  30°  C.-32°  C,  but  below  22°  C.  it 
grows  very  slowly.  It  remains  alive  at  80°  C.  for  20  min.,  but  is  killed  at  85°  C.  for 
the  same  time. 

Colonies.— The  colonies  at  first  appear  as  little  dots  which  are  crystalline  and  bright 
and  have  a  very  well  defined  border.  Later  there  extends  from  this  border  a  thin 
plaque  over  the  surface  of  the  gelatin.  It  is  of  almost  transparent  lightness  and  is 
crystalline  as  the  original  colony.  There  is  a  distinct  and  even  border  to  this  plaque. 
The  colony  as  a  whole  has  a  yellowish  tinge. 

Gelatin  tube-cultures.— The  growth  extends  along  the  line  of  puncture,  but  is  heavier 
at  the  surface  than  deep  in  the  tube;  yet  a  heavy  growth  develops  along  the  entire 
line  of  puncture,  and  there  is  no  liquefaction  whatever. 

Agar  inclined  tube-cultures. — Is  confined  to  the  streak.  It  does  not  form  a  heavy 
growth  and  its  color  is  a  light  lemon  yellow. 

Bouillon  cultures. — There  is  an  evenly  clouded  appearance  which  does  not  clear. 
At  the  bottom  is  a  granular  sediment,  and  at  the  surface  no  scum  forms. 

Milk  cultures. — The  milk  is  unchanged  in  appearance  and  is  acid. 

Potato  tube-cuMure. — A  lemon  yellow  growth  spreads  over  the  surface  of  the  potato 
but  is  not  exuberant. 

Blood  serum-culture. — No  change  in  the  serum  is  apparent. 

Growth. — Rapid. 

PigmeM. — A  lemon  yellow  pigment  is  produced. 

Oxygen  conditions. — Grows  better  in  the  presence  of  oxygen  and  will  grow  well 
under  anaerobic  conditions. 
Odor. — No  marked  odor. 

Acids. — Traces  of  acids  produced  in  the  presence  of  lactose. 
Behavior  to  gelatin. — Gelatin  is  not  liquefied. 

NO.  60. 

Source. — Sample  of  Pasteurized  milk  O. 

Form  and  grouping. — Bacillus  whose  thickness  varies  from  i  m  to  i  m  and  whose 
length  from  1  m  to  2  m.  The  ends  are  square.  They  are  usually  found  in  short 
threads. 

Spores. — No  spores  observed. 

Protoplasm. — The  protoplasm  soon  becomes  granular.    Whether  this  has  any 
significance  in  the  formation  of  spores  we  are  unable  to  say. 
Motion— Only  Browuian  motion  present. 

Staining  reaction. — Stains  readily  with  the  ordinary  aniline  stains. 

Temperature.— Its  optimum  temperature  is  25°  C.-300  C,  and  it  grows  very  slowly 
below  20°  C.  80°  C.  for  20  min.  does  not  kill,  but  it  succumbs  to  85s  C.  for  theisame 
time. 
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Colonies. — It  grows  into  a  colony  which  is  brownish  yellow  and  granular.  The 
borders  are  regular  and  sharp.  Bound  in  shape  and  well  defined  and  abrupt  borders 
give  the  colonies  a  globular  appearance.  The  colony  rests  upon  and  rises  above  the 
surface  of  the  gelatin.   No  sinking  or  growing  into  the  gelatin  occurs. 

Gelatin  tube  cultures. — The  growth  extends  along  the  line  of  inoculation  in  a  heavy 
line  without  any  liquefaction  of  the  gelatin. 

Agar  inclined  tube-cultures. — A  moist  growth  of  a  creamy  consistency  follows  the  line 
of  inoculation  upon  the  surface  of  the  agar.  Patches  of  a  denser  and  whiter  growth 
are  found  upon  the  surface  of  the  other  growth. 

Bouillon  cultures. — A  very  light  scum  forms  on  the  surface.  The  liquid  remains 
cloudy  and  a  sediment  is  found  at  the  bottom  of  the  tube. 

Milk  cultures. — The  milk  is  curdled  only. 

Potato  tube~culttires.—A  slight  white  and  mealy  growth  appears  scattered  over  the 
surface  of  the  potato  in  small  patches. 
Growth. — Grows  very  slowly. 
Pigment. — There  is  a  perceptible  yellowish  tinge. 
Oxygen  conditions. — Grows  more  readily  in  the  presence  of  oxygen. 
Odor. — No  odor. 

Acids, — Produces  an  acid  in  the  presence  of  lactose. 
Behavior  to  gelatin. —There  is  no  liquefaction. 

NO.  62. 

Source.— Taken  from  Pasteurized  sample  Z. 

Form  and  grouping—  Bacillus.  Its  thickness  varies  from  1  m  to  1}  m  in  thickness, 
and  from  2  m  to  3  m  in  length.  Its  ends  are  tapering.  It  is  found  single  but  some- 
times in  pairs. 

Spores. — No  spores  were  observed. 

Protoplasm. — The  protoplasm  is  homogeneous. 

Motion. — It  is  not  actively  motile,  but  when  moving  its  motion  is  of  a  tumbling 
nature. 

Staining  reaction.— The  ordinary  aniline  stains  act  readily. 

Temperature. — The  optimum  temperature  is  placed  at  28°  0.-32°  C,  and  it  grows 
very  slowly  below  20°C.  70°C  for  20  min.  does  not  kill  it,  but  75°C  for  the  same  time 
does. 

Colonies. — The  colonies  are  bright  and  glistening,  with  borders  regular  and  abrupt 
The  color  is  yellowish,  yet  it  is  changeable  to  the  different  reflections.  The  center 
is  usually  lighter  than  the  border.    No  liquefaction  takes  place. 

Gelatin  tube-cultures. — A  white  growth  appears  along  the  line  of  inoculation  and 
does  not  spread  over  the  surface. 

Agar  inclined  tubes. — The  growth  is  hardly  perceptible ;  what  is  seen  is  scattered 
over  the  surface  in  very  small  and  scanty  patches. 

Bouillon  cultures. — A  very  fine  cloudiness  pervades  the  liquid.  There  is  no  scum  on 
the  surface  and  no  sediment  on  the  bottom. 

Milk  cultures.— No  change  observed. 

Potato  tube-cultures.—  There  is  no  visible  growth. 

Groxcth.— Very  slow. 

Pigment. — No  pigment. 
$    Oxygen  condit ions.— Grows  anafirobically  and  aerobically. 

Odor.— No  odor. 

A cids.— Simply  a  slight  trace  of  acid  formation  in  the  presence  of  lactose. 
Behavior  to  gelatin. — No  liquefaction. 

NO.  107. 

Source. — Taken  from  changed  Pasteurized  milk  P. 

Form  and  grouping.— Bacillus,  the  thickness  of  which  varies  from  li  m  to  If  m, 
and  the  length  of  which  varies  from  3  m  to  8  m.  It  is  found  single  and  in  short 
threads. 

Spores. — Median  spores  are  formed  in  old  cultures,  especially  on  agar. 

Protoplasm. — The  protoplasm  is  granular. 

Motion. — The  motion  is  progressive  but  not  rapid. 

Staining  reaction— It  reacts  to  the  ordinary  aniline  stains  very  readily. 
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Temperature. — Tne  optimum  temperature  is  25°  C.-300  C.  At  93°  C.  it  remains  alive 
for  20  min.,  but  is  killed  at  96°C  for  the  same  time.   Scarcely  grows  below  20°C. 

Colonies. — They  appear  as  little  dark  round  spots  at  first,  which  send  out  from  their 
border  filaments,  lasn  like,  and  which  grow  through  the  solid  gelatin  without  any 
liquefaction.  After  increasing  in  size  they  liquefy  quite  rapidly,  but  the  colony  does 
not  change  in  general  appearances. 

Gelatin  tube-cultures. — The  growth  is  along  the  entire  line  of  inoculation,  growing 
better  at  the  surface  than  deep  in  the  tube.  After  the  growth  has  become  quite 
heavy  along  the  line  of  inoculation  a  number  of  short  stubby  processes  are  given  off 
and  the  entire  growth  resembles  a  pine  tree  with  its  limbs  cut  off  six  inches  from  the 
trunk.  Developing'  still  further,  the  gelatin  begins  to  liquefy  and  there  is  a  long 
narrow  funnel  produced. 

Agar  inclined  tube-cultures. — There  is  a  spreading,  raised,  wrinkled  growth  over  the 
surface.   The  borders  are  irregular  and  somewhat  crystalline. 

Bouillon  cultures. — There  is  a  heavy  *  growth,  most  of  which  settles  in  the  bottom. 
Some  masses  are  left  suspended  in  the  liquid  and  the  bouillon  does  not  clear  readily. 

Milk  cultures. — The  casein  is  curdled,  then  peptonized  completely  and  the  liquid  is 
dark  in  color. 

Potato  tube-cultures.— A  grayish  white  mealy  growth  spreads  over  the  surface  of  the 
potato. 

Blood  serum  cxdtures. — Serum  is  completely  peptonized. 

Growth. — Comparatively  slow.  t 

Pigment.— None. 

Oxygen  conditions. — Grows  better  in  presence  of  oxygen,  but  will  grow  without  it. 
Odor. — No  characteristic  odor. 

Acids. — Acid  is  produced  in  presence  of  lactose  but  not  without  it. 
Behavior  to  gelatin.— Liquefies  gelatin. 

No.  112. 

Source.— Taken  from  changed  Pasteurized  milk  G. 

Form  and  grouping. — Bacillus.  Its  thickness  varies  from  1  m  to  1£  m  and  its  length 
4  m  to  12  m.   The  bacilli  are  found  single  and  in  short  threads. 
Spores. — Median  spores  are  formed  in  old  cultures  on  agar. 

Protoplasm  and  cell-wall. — The  protoplasm  is  somewhat  granular  and  the  cell-wall 
shows  distinct  markings  between  the  cells  when  formed  in  threads. 
Motion. — Sluggish  and  serpentine. 

Staining  reaction.— Stains  readily  with  the  ordinarv  aniline  stains. 

Temperature. — It  grows  best  at  26°  C.-300  C.  Below  15°  C.  there  is  no  growth  at 
all.    70°  C.  for  one  hour  does  not  kill  it  but  75°  C.  for  20  min.  does. 

Colonies. — The  center  of  the  colony  is  dark  and  without  definition,  appearing  as  if 
made  up  of  a  bunch  of  threads.  Its  border  is  ill  defined  and  from  it  proceed  many 
fine  filaments  and  some  heavy  lash-like  processes.  At  times  the  lash-like  processes 
resemble  a  string  of  beads. 

Gelatin  tube-cultures.— There  is  only  a  small  growth  deep  in  the  tube  along  the  line 
of  inoculation;  at  the  surface  a  shallow  cup  soon  forms  from  liquefaction  and  this 
continues  to  deepen  and  widen  until  a  long  wide  funnel  is  made  and  eventually  all 
the  gelatin  is  liquefied. 

Agar  inclined  tube-cultures. — Along  the  streak  forms  a  series  of  oval  colonies;  those 
at  the  bottom  of  the  streak  are  much  larger  than  those  at  the  top.  The  growth  is 
moist  and  grayish  white. 

Bouillon  cultures. — Little  patches  of  granular  growth  are  found  on  the  surface.  The 
cloudiness  appears  granular  and  is  very  persistent,  only  a  slight  sediment  forming 
on  the  bottom. 

Milk  cultures.— The  milk  loppers  and  acts  much  like  ordinary  souring. 

Blood  serum  cultures. — Heavy  white  growth  on  the  surface,  but  it  is  not  peptonized. 

Growth. — Rapid. 

Pigment.  — None. 

Oxygen  conditions. — Requires  oxygen  for  its  development. 
Odor.— No  odor. 

Acids. — Acid  is  produced  in  the  presence  of  lactose,  but  in  its  absence  there  is 
none  formed. 
Behavior  to  gekitin.— Liquefies  readily. 
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NO.  115. 

Source, — Taken  from  soured  Pasteurized  milk  J. 

Foim  and  grouping. — Bacillus,  the  thickness  of  which  varies  from  li  m  to  2  m,  and 
the  length  from  3  m  to  12  m.  It  is  found  single  and  in  pairs,  sometimes  in  short 
threads.   The  ends  are  round. 

Spo)*es. — Median  spores  are  formed  which  seem  considerably  smaller  in  diameter 
than  the  thickness  of  the  cell. 

Protoplasm  and  cellr'wall. — It  possesses  a  granular  protoplasm.  The  cell  divisions 
are  very  distinct. 

Motion. — There  is  a  progressive  serpentine  motion. 

Temperature—  Its  optimum  is  28°  C.-32°  C.  Does  not  grow  below  15°  C.  It  with- 
stands 80°  C.  for  20  min.,  but  is  killed  at  85°  C.  for  the  same  time. 

Colonies. — The  colonies  have  a  very  dark  center  from  which  radiate  lash-like  fila- 
ments. As  it  continues  to  grow,  there  are  fine  processes  proceeding  from  the  center 
also  filling  in  the  spaces  between  the  lash-like  processes.  The  latter  resemble  the 
"ray  crown"  somewhat.  However  the  large  limbs  bar  out  the  perfect  "ray  crown." 
Liquefaction  begins  soon  after  the  fine  processes  start. 

Gelatin  tube-cultures. — The  growth  is  along  the  line  of  inoculation,  developing  deep 
in  the  tube  as  well  as  at  the  surface.  Liquefaction  soon  begins  ana  it  takes  place  as 
fast  in  the  lower  portion  of  the  tube  as  at  the  upper.  This  continues  till  all  the 
gelatin  is  liquefied. 

Agar  inclined  tube-cultures. — A  heavy,  moist  and  wrinkled  growth  spreads  over  the 
surface.   The  borders  are  irregular. 

Bouillon  cultures. — No  growth  on  the  surface.  The  cloudiness  has  a  somewhat 
granular  appearance.   Sediment  is  found  at  the  bottom. 

MUk  cultures. — The  milk  is  peptonized  very  rapidly  and  is  of  a  dark  color. 

Potato  tube-cultures. — A  dirty  white  and  uneven  growth  spreads  over  the  surface  of 
the  potato. 

Growth. — Rapid. 

Pigment. — None. 

Oxygen  conditions. — Will  grow  without  free  oxygen. 

Adas. — No  acid  produced  even  in  the  presence  of  lactose  and  glucose. 

BeJiavior  to  gelatin. — Liquefies  gelatin  rapidly. 

No.  116. 

Source.— Taken  from  soured  Pasteurized  milk  /. 

Form  and  qrouping. — Bacillus.  Its  thickness  varies  from  li  m  to  2i  m,  and  its 
length  from  2i  m  to  6f  m.  This  bacillus  forms  in  short  threads.  Involution  forms 
are  very  common  in  old  cultures. 

Spores. — Median  spores  are  formed. 

Protoplasm.—  The  protoplasm  is  homogeneous. 

Motion. — It  has  progressive  motion,  snake  like. 

Staining  reaction. — Aniline  stains  react  readily. 

Temperature. — The  optimum  temperature  varies  from  22°  C.-28°  C.  Grows  very 
slowly  below  15°.  It  withstands  85°  C.  for  20  min.,  but  is  killed  at  90°  C.  for  the  same 

time. 

Colonies. — They  begin  as  light  brown  spots  with  well  defined  borders.  Soon  fine 
filaments  are  seen  to  proceed  from  the  border  and  reach  out  into  the  gelatin.  After 
a  time  these  filaments  become  numerous  and  completely  enshroud  the  body  of  the 
colony.  The  border,  however,  remains  distinct  throughout  these  filamentous 
chancres.   The  colonies  liquefy  the  gelatin  over  slowly. 

Gelatin  tube-cultures. — The  growth  is  along  the  entire  line  of  puncture  but  more 
abundant  at  the  surface.  Liquefaction  begins  at  the  upper  portion  and  gives  rise  to 
a  broad,  shallow  cup,  at  the  lower  portion  of  which  the  liquefaction  continues  along 
the  puncture  to  the  bottom  of  the  tube  in  a  narrow  funnel.  From  this  stage  the 
liquefaction  continues  until  the  entire  gelatin  is  liquefied. 

Agar  inclined  tube-cultures.— A  moist,  heavy  and  wrinkled  growth  spreads  over  the 
surface  of  the  gelatin.   The  color  is  a  brownish  white. 

Bouillon  cultures. — No  growth  is  formed  on  the  surface.  The  cloudy  liquid,  instead 
of  clearing,  remains  impregnated  with  a  flocculent  substance.  At  the  bottom  is  a 
sediment. 

Milk  cultures. — The  milk  is  rapidly  peptonized.  Instead  of  leaving  a  clear  fluid,  it 
is  tilled  with  a  flocculent  substance. 
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Potato  tube-cuUures.—A  moist  grayish  white  growth  appears  which  dries  down  into 
a  mealy  mass. 
Growth.—  Rapid. 
Pigment . — None . 

Oxygen  conditions. — It  will  grow  without  the  presence  of  free  oxygen,  but  the 
growth  is  somewhat  restrained. 
Odor. — A  disagreeble  odor. 

Acids.— ^So  acids  produced  in  any  of  the  cultures,  even  in  the  presence  of  loctose 
or  glucose. 
Behavior  to  gelatin.—  Liquefies. 

No.  117. 

Source. — Taken  from  changed  Pasteurized  milk  L. 

Form  and  grouping. — Bacillus.  Its  length  varies  from  1  m  to  It  m,  and  its  length 
from  3  m  to  9  m.  It  is  found  single  and  in  threads  of  different  lengths.  The  ends  are 
round. 

Spores—  Median  spores  are  developed. 
Protoplasm. — The  protoplasm  is  granular. 
Motion. — It  has  a  progressive  serpentine  motion. 
Staining  reaction.— Ordinary  aniline  stains  react  readily. 

Temperature.— Its  optimum  temperature  is  25°  C.-300  C.  It  is  not  killed  at  80°  C. 
for  20  min.,  but  is  killed  at  85°  for  the  same  time.  Develops  very  slowly  below  1(>°  C. 

Colonies. — The  body  of  the  colony  is  light  brown  and  the  border  is  irregular.  From 
the  border  radiate  fine  filaments  which  form  a  dense  net  work  about  the  colony. 

Gelatin  tube-cultures. — The  growth  is  along  the  entire  line  of  inoculation;  the 
growth  is  as  heavy  at  the  bottom  as  at  the  top.  In  liquefying  the  funnel  formed  has 
straight  sides  and  reaches  nearly  to  the  bottom  of  the  tube.  The  gelatin  is  gradually 
liquefied. 

Agar  inclined  tube-cultures. — A  heavy,  moist  and  wrinkled  growth  spreads  over  the 
surface  of  the  agar,  the  border  of  which  is  serrated. 

Bouillon  cultures. — A  greasy  thin  growth  forms  on  the  surface.  The  cloudiness  is 
evenly  distributed  and  some  sediment  may  be  found  at  the  bottom. 

Milk  cultures. — The  milk  is  first  loppered,  then  peptonized. 

Potato  tube-culture. — 

Blood  serum-culture. — Serum  is  completely  peptonized. 
Growth. — Rapid. 
Pigment. — None. 

Oxygen  conditions. — Grows  anaerobically  as  well  as  aerobically. 

Acids. — Acid  is  produced  in  the  presence  of  lactose. 
Behavior  to  gelatin. — Liquefies. 

After  reviewing  the  histories  and  bearing  in  mind  the  appearances  of 
these  bacteria,  it  seems  possible  that  numbers  30,  32,  43,  45,  46  might  be  a 
single  species,  notwithstanding  marked  differential  features  when  grow- 
ing side  by  side  under  the  same  conditions.  This  too  may  be  said  of  107, 
112,  and  115 ;  also  of  116  and  117.  This  may  be  true  of  other  combinations. 
This,  however,  is  a  study  by  itself  and  months  of  work  may  not  reveal 
any  satisfactory  results,  if  we  are  to  judge  from  the  time  and  work  put 
upon  the  differentatdon  of  Eberth's  bacillus  and  the  Colon  bacillus  or 
bacilli.  Although  we  are  unable  to  make  a  satisfactory  statement  in 
regard  to  species,  we  hope  that  this  phase  of  the  work  will  not  detract 
from  the  value  of  the  remainder. 


2.  Determining  the  Souboe  of  Such  Bacteria. 

No  exhaustive  work  has  been  pursued  in  this  connection.  Our  Dur- 
pose  was  simply  to  ascertain  where  these  resistant  bacteria  may  have 
their  source  or  where  they  may  be  found  before  reaching  the  milk. 
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Numerous  plates  were  made  from  the  duat  floating  in  the  air  of  the 
stable,  from  the  particles  of  filth  falling  from  the  nether  regions  of  a 
cow  and  her  udder,  and  from  the  milk  house  or  dairy.  By  means  of  the 
apparatus  described  in  Bulletin  140,  p.  101,  the  milk  from  the  milk  duct 
was  studied. 

After  the  plates  made  from  these  different  sources  had  developed,  the 
colonies  were  studied  closely  and  bouillon  cultures  made  from  the  differ- 
ent kinds.  These  were  subjected  to  the  stated  Pasteurization  after  they 
had  grown  for  several  days,  and  two  or  three  days  after  Pasteurizing, 
transplantations  were  made  into  sterile  bouillon  tubes,  using  three 
platinum  loopfuls  for  each  inoculation.  If  any  of  these  latter  tubes 
developed,  they  were  regarded  as  bacteria  resistant  to  Pasteurization. 

This  work  may  be  tabulated  as  follows: 

In  the  dust  from  the  stable,  2  were  found  out  of  20. 

In  the  dirt  from  the  cow,  2  were  found  out  of  24. 

In  the  dust  from  the  dairy,  1  was  found  out  of  15. 

In  the  fore  milk  of  the  milk-duct,  3  were  found  out  of  25. 

From  this  we  may  expect  to  find  resistant  bacteria  in  the  dust  of  the 
stable,  in  the  filth  from  the  cow,  in  the  dust  of  the  dairy  and  in  the  milk- 
duct  of  the  teat;  in  fact,  we  may  expect  them  from  almost  any  source  to 
which  the  milk  is  exposed. 

3.   The  Study  of  Their  Actions  Upon  Milk. 

What  the  bacteria  may  do  when  left  after  Pasteurizing  is  interesting, 
because  it  has  been  supposed  that  the  lactic  acid  bacteria  have  been 
killed.  This  is  largely  true  but  not  universally.  The  keeping  quality 
of  the  milk  is  only  slightly  enhanced,  and  yet  the  changes  whioh  follow 
Pasteurization  are  markedly  different.  Normally,  milk  sours  from  the 
growth  of  the  lactic  acid  bacteria,  but  when  these  bacteria  are  killed 
other  varieties  act  and  most  of  these  may  be  said  to  peptonize  or  digest 
the  casein  of  the  milk,  making  the  milk. as  clear  as  water.  This  digestion 
is  simply  the  conversion  of  the  insoluble  casein  into  the  soluble  form 
caseon.  Before  this  digestion,  in  some  cases,  the  milk  is  curdled  by  a 
ferment  secreted  by  the  bacteria.  Again,  the  milk  is  curdled  by  acid 
formation  without  any  digestion,  as  in  the  usual  lactic  acid  fermenta- 
tion. A  few  bacteria  are  found  which  produce  no  change  whatever  to 
the  naked  eye. 

The  following  tables  will  illustrate  the  different  actions  of  the  species 
isolated : 

+  =  Affirmative. 
—  =  Negative. 

Those  bacteria  which  curdle  the  milk  only. 

3     6     9     29     30     32     38     43     44     45     46     48  60 
 _________  + 

62  107  112   115   116  117 
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Those  bacteria  which  peptonize  or  digest  the  casein. 

3  6  9  29  30  33  38  43  44  45  46  48  60 
+  +  +-  +  +  +  +  +  +  +  -- 
62  107  112   115   116  117 

-  +   -     +     +  + 

Those  bacteria  which  curdle  then  peptonize  the  casein. 

3     6     9     29  30     32     38     43     44    45     46     48  60 

+    +    +-  --  ------- 

62  107  112   115  116  117 

—  +   —-  —  + 

Those  bacteria  which  produce  an  acid. 

3     6    9  29  30  32     38     43     44     45     46     48  60 

 —  +  —  --     -     —     --     +  + 

62  107  112  115  116  117 

+    +    +  -  —  + 

Those  bacteria  which  produce  no  perceptible  change  in  milk. 

3     6     9     29     30     32     38     43     44     45     46     48  60 

62  107  112   115    116  117 

+    ——     —     —  — 


4    The  Investigation   of  the   Thermal  Death-Points   of  the 

Species  Isolated. 

It  is  generally  recognized  that  there  are  always  left  after  Pasteuriza- 
tion many  resistant  bacteria,  and  it  has  been  suggested  that  by  a  mod- 
erate elevation  of  the  temperature,  these  might  be  killed. 

From  a  perusal  of  the  thermal-death-points  of  the  species  isolated,  it 
will  be  easily  seen  that  a  slight  elevation  of  temperature  would  have  little 
effect  and  that  the  temperature  employed  was  sufficiently  high  to  accom- 
plish its  purpose,  if  the  pathogenic  bacteria  were  also  killed. 

A  special  experiment  was  made  with,  the  tubercle  bacillus.  Tuber- 
culous material  was  taken  from  an  animal  affected  with  tuberculosis, 
and  was  thoroughly  mixed  in  milk.  Part  of  the  milk  so  treated  was 
heated  at  68°  C.  for  20  minutes,  then  injected  into  guinea  pigs,  3  in  num- 
ber; the  other  part  was  injected  into  a  guinea  pig  without  heating. 
The  three  pigs  did  not  contract  tuberculosis  while  the  one  did.  This 
experiment  will  be  reported  in  a  bulletin  on  tuberculosis,  but  this  is 
sufficient  to  show  that  the  heating  at  68°  C.  for  20  minutes  was  fatal 
to  the  bacillus.  [This  must  not  be  considered  conclusive.  Author.] 

The  following  table  will  illustrate  the  resistance  of  the  bacteria  iso- 
lated from  Pasteurized  milk. 

The  temperatures  are  centigrade  and  the  marks,  plus  denotes  resist- 
ance to  the  temperature  and  minus  denotes  killed  at  the  temperature. 
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No.  of  micro- 
organisms. 


3.. 

6.. 

9.. 
29.. 
30.. 

32.. 
38.. 
43.. 
44.. 
45.. 

46.. 
48.. 
60.. 
62.. 
107.. 

•112.. 
115.. 
116.. 
117.. 


70° 
for  20 
min. 


t 

+ 

t 

+ 
+ 
+ 
+ 
+ 

+ 

+ 

t 

+ 


+ 

+ 


70° 
for  80 
min. 


+ 
+ 
+ 
+ 
+ 

+ 
+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 

+ 
+ 


70° 
fori 
hour. 


+ 
+ 
+ 
+ 
+ 

+ 

+ 


+ 
+ 

+ 
+ 
+ 

+ 
+ 
+ 
+ 


75° 
for  20 
min. 


+ 
+ 
+ 
+ 
+ 


+ 
+ 
+ 


+ 
+ 
+ 


for  20 
min. 


+ 
+ 
+ 


+ 
+ 


+ 
+ 
+ 


+ 
+ 

+ 


for  20 
min. 


+ 

t 


+ 
+ 
+ 


+ 
+ 


+ 

+ 


90° 
for  20 


+ 
+ 

+ 


90° 
for  20 
min. 


+ 
+ 
+ 


+ 
+ 

+ 


98° 
for  20 
min. 


+ 
+ 


+ 

+ 
+ 


96° 
for  20 
min. 


100° 
for  20 
min. 


5.   The  Effect  of  Sudden  Cooling  After  Pasteurization  Upon 

the  Species  Isolated. 

It  has  been  stated  by  certain  writers  that  sudden  cooling  was  essential 
to  stun  t!he  bacteria.  Others  say  that  if  the  cooling  is  rapid  enough  to 
stay  the  multiplication  of  bacteria,  that  is  all  that  is  required.  To  gain 
the  real  value  of  sudden  cooling  upon  the  milk  bacteria  isolated,  the 
author  selected  six  varieties  showing  the  widest  differences  for  this  test. 

Bouillon  cultures  were  made  and  allowed  to  stand  a  few  days  for  spore 
formation,  then  they  were  subjected  to  Pasteurization.  After  Pasteur- 
ization, one  tube  of  each  species  was  cooled  suddenly  to  8°  C.  [46°  F.] 
and  one  tube  was  allowed  to  cool  to  the  temperature  of  the  room  grad- 
ually. As  soon  as  each  had  reached  its  desired  temperature,  fresh  sterile 
bouillon  was  inoculated,  one  tube  from  each  and  three  platinum  loopf uls 
for  each  tube.  They  were  placed  away  side  by  side  at  room  temperature 
for  development.  When  there  were  the  first  traces  of  growth,  the  time 
was  noted.  Five  tests  of  each  variety  were  made  in  this  manner  and  the 
results  noted  as  in  the  following  table: 


No.  of  micro- 
organisms. 


3.. 

21. 

30. 

48. 
107. 
116. 


First  test. 


•3W 


i2  k  ♦+» 


67  75 
51  5 
58  6 
05  10(1 

4H|  51 
47 1  93 


Second  test. 


2  E 

e! 


25 


a  q 


4s  67 

29  48 

68  53 

68  76 


53  28 


Third  test. 


3« 


II 

6 


II 


C  ;/. 

S  = 
i  0 


Fourth  test. 


it 

II 

o 


Is 


II 


45 


S5 


45 


2S  45 


Fifth 


5  = 


i! 

m 


46 
29 
29 
119 
29 
46 


M 

it 

94 

H 
89 


*  Cultures— refers  to  the  age  of  the  culture  used  in  Pasteurisation. 

t  Controls— cultures  made  at  the  same  time  as  those  Pasteurised  but  put  away  for  deTelopment. 
%  Cooled— cultures  Pasteurised  and  suddenly  cooled. 
II  Non-cooled— cultures  Pasteurised  and  allowed  to  cool  gradually.  . 
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In  this  work  10  cultures  of  the  suddenly  cooled  exceeded  the  time  of 
development  of  the  non-cooled;  12  cultures  of  the  non-cooled  or  cooled 
gradually,  exceeded  the  time  of  development  of  th  cooled;  6  cultures  of 
the  suddenly  cooled  developed  in  the  same  time  as  the  non-oooled.  Sud- 
den cooling  seems  to  have  no  effect  on  the  time  of  development. 

6.   The  Restraining  Influence  op  Cold  Upon  the  Species 

Isolated. 


Cold  always  retards  the  development  of  bacteria.'  This  is  clearly  shown 
upon  the  species  in  question  by  the  table  below :  * 


First  teat. 

Second  test. 

Third  test. 

Fourth  test. 

Fifth  test. 

No.  of  micro- 
organisms. 

Cultures.* 
Days. 

1- 

|1 

SO 

8 

■M- 
— ■  '■ 

lQ 

I 

if 

Cultures. 
Days. 

Controls. 
Days. 

Cooled. 
Dais. 

Non-cooled. 
Days. 

H 

O 

Controls. 
Days. 

Cooled. 
Day.-. 

Non-cooled. 
Days. 

Cultures. 
Days. 

Controls. 
Days. 

Cooled. 
Days. 

-2 

h 

Cultures. 
Days. 

Controls. 
Days. 

Cooled. 
Days,. 

i. 
fi 

35 

3  

6 

25 

38 
45 

7 

3 

17 

4 

26 

5 

21  

6 

14 

45 

7 

25 

3 

43 

27 

4 

42 

5 

22 

80  

6 

45 

7 

3 

4 

5 

48  

6 

~~~S 

19 

7 

15 

25 

25 

3 

24 

4 

13 

23 

42 

5 

17 

27 

25 

107  

6 

7 

3 

4 

5 

116  

6 

26 

28 

7 

3 

27 

4 

"42 

5 

22 

41 

*  Cultures— age  of  cultures  when  Pasteurized. 
'  t  Controls— cultures  made  at  the  same  time  as  those  Pasteurized,  but  placed  at  room  temperature 
instead  of  refrigerator  temperature. 

t  Cooled— cultures  Pasteurized,  suddenly  cooled  and  placed  in  the  refrigerator  at  15°  C. 
~  fl  Non-cooled— cultures  Pasteurized,  gradually  cooled  and  placed  in  the  refrigerator  at  15°  C. 

The  blank  spaces  indicate  no  growth  after  45  days. 


Sudden  cooling  apparently  had  no  effect  in  the  case  of  refrigerator 
temperature  15°  C.  [59°  F.],  but  the  constant  cool  temperature  retarded 
greatly  the  growth  of  these  micro-organisms. 

To  make  this  thoroughly  applicable,  six  miscellaneous  micro-organisms 
were  treated  in  the  same  way  as  the  previous  set  but  were  not  subjected 
to  Pasteurization.  Here  it  will  be  noticed  that  the  time  of  development 
is  much  less,  but  the  refrigerator  temperature  retarded  the  growth  by 
several  days.  The  table  will  explain  itself. 


No.  of  micro- 
organisms. 

First  test. 

Second  test. 

Third  test. 

Fourth  test. 

Fifth  test. 

• 

1 

h 

si 

s! 

p 

1 

Refrigerator 
cultures. 

! 

Refrigerator 
cultures. 

Controls. 

Refrigerator 
cultures. 

Controls. 

Refrigerator 
cultures. 

126.  

4 

4 

3 

4 

8 

128-  

4 

4 

3 

4 

3 

129-  

3 

3 

2 

2 

3 

134-  

3 

8 

2 

2 

3 

136_  

8 

7 

5 

4 

6 

188-  

4 

4 

2 

2 

3 

*  ControU  kept  at  temperature  of  room. 

^Refrigerator  cultures— those  inoculated  then  placed  in  refrigerator. 
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7.  The  Restraining  Influence  of  Heat  Upon  the  Species 

Isolated. 

This  subject  has  been  repeatedly  illustrated,  yet  it  may  be  profitable 
to  append  a  table  illustrating  this  point  The  method  was  identical 
with  that  employed  under  No.  5  and  in  fact  was  a  part  of  it;  that  i«> 
bouillon  tubes  were  inoculated  from  cultures,  one  set  was  Pasteurized 
and  the  other  set  untouched.  From  these  sets  fresh  bouillon  tubes  were 
inoculated  and  the  time  of  development  was  recorded  in  the  following 
table: 


No.  of 
micro-organisms. 

First  test. 

Second  test. 

Third  test. 

Fourth  test. 

Fifth  teat. 

Cnltares  anheated. 
Hours. 

Cnltares  heated. 
Hoars. 

Cultures  anheated. 
Hours. 

i 

8 

\i 
1§ 
3W 

5 

I 

§ 

ii 

Cultures  heated. 
Honrs. 

Cultures  unheated. 
Hours. 

Cultures  heated. 
Hours. 

1 

J 

H 

i 

3-  

83 

75 

28 

67 

24 

46 

29 

45 

21 

46 

21  

25 

57 

20 

48 

24 

26 

24 

45 

7 

80 

30_  

33 

67 

28 

53 

26 

31 

24 

45 

6 

29 

48_  

46 

100 

53 

76 

46 

54 

45 

70 

46 

94 

107_  

25 

51 

20 

24 

32 

24 

29 

7 

29 

116-  

25 

93 

22 

28 

24 

26 

24 

29 

7 

29 

8.    The  Restraining  Influence   of  Heat  Followed  by  a  Low 
Temperature  Upon  the  Species  Isolated. 

There  is  little  difference  between  Nos.  7  and  8;  yet  there  may  be  con- 
siderable importance  attached  to  the  following  of  Pasteurization  by  a  low 
degree  of  temperature.  It  is  asserted  that  bacteria  in  the  spore  form 
require  a  higher  degree  of  temperature  for.  development  than  when  in 
the  vegetative  form.  Of  the  bacteria  isolated,  the  following  table  will 
state  whether  spores  were  observed.  Plus  is  affirmative  and  minus 
negajtive. 

No.  of  micro-organisms: — 

3  6  9  29  30  32  38  43  44  45  46  4S  60 
+  +  +  —  +  +  +  +  +  +  +  -- 
62  107  112   115   116  117 

—    ++     +     +  + 

This  table  is  by  no  means  conclusive,  for  those  in  which  the  spores  were 
not  observed  may,  under  conditions  not  studied,  produce  spores.  Care- 
ful attention  was  given  to  the  formation  of  spores. 

Now  we  are  ready  to  give  our  table  illustrating  the  restraining 
influence  of  heat  followed  by  a  continuous  low  temperature.  Bouillon 
tubes  were  used  as  in  previous  cases  because  of  the  easy  recognition  of 
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development.  We  have  shown  that  heat  restrains  the  growth  consider- 
ably even  when  placed  in  favorable  temperature  for  development.  It 
appears  to  me  that  by  contrasting  this  table  with  the  table  illustrating 
the  time  of  development  in  the  refrigerator,  we  shall  have  gained  the 
desired  knowledge.   Blank  spaces  had  not  developed  in  45  days. 


First  test. 


a 

si 

r_ 

33 
ZB 
88 
46 

a 

89 


II 


75 
57 
67 
100 
51 
93 


0 

s  s 

id 


45 


Second  test. 


21 


M 


St  s> 


25 


Third  test. 


u 

24 
26 
46 
24 
24 


Fourth  test. 


Fifth  test. 


•6 
j 
i 
« 

a 

H 

a  3 

5  o 


T3 

a 


*3 

5 


12 


II 

O 


16 


II 

II 


9.   Suggestions  as  to  the  Reduction  of  Infection. 

Owing  to  the  fact  that  these  resistant  bacteria  are  found  in  the  milk 
ducts,  in  the  filth  of  the  barn  and  in  the  dairy,  I  can  only  advise  the 
general  recommendations  made  in  the  bulletin  preceding  this.  In  suc- 
cessful dairying,  cleanliness  must  be  observed. 

10.   The  Value  of  Pasteurization. 

Pasteurization  has  for  its  objects,  the  reduction  of  the  number  of 
bacteria,  the  enhancing  of  the  keeping  quality,  and  the  killing  or  devital- 
izing of  pathogenic  bacteria. 

It  is  true  that  the  number  of  bacteria  is  considerably  reduced;  but 
the  reduction  in  the  number  of  harmless  bacteria  cannot  be  a  practical 
gain  especially  when  these  bacteria  (lactic  acid  bacteria)  are  more  desir- 
able than  those  that  remain.  The  lactic  acid  bacteria  check  the  growth 
of  other  bacteria  by  the  formation  of  acid.  If  those  bacteria  remain- 
ing after  Pasteurization  (mostly  peptonizing  bacteria)  are  allowed  to 
grow  for  a  sufficiently  long  time,  they  may  produce  substances  which  are 
not  only  detrimental  many  times  to  the  animal  economy  but  even  poison- 
ous. Guinea  pigs  have  been  poisoned  with  the  products  of  these  bacteria. 
A  single  experiment  will  illustrate  this  point.  A  culture  of  one  of  the 
peptonizing  bacteria  in  milk  was  taken  after  the  milk  had  been  completely 
peptonized  and  made  slightly  acid  with  acetic  acid.  It  was  filtered  and 
evaporated  to  a  syrupy  mass,  when  it  was  extracted  with  alcohol  and 
the  alcohol  extract  evaporated  to  dryness.  The  residue  was  dissolved 
in  the  least  possible  amount  of  distilled  water.  One  cubic  centimeter 
of  this  solution  killed  a  guinea  pig  in  a  few  hours. 
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The  enhancing  of  the  keeping  qualities  is  not  great  enough  to  warrant 
Pasteurization;  for  even  Pasteurized  milk  must  be  used  within  two  or 
three  days  to  be  fresh  and  palatable.  Ordinary  milk  will  keep  as  long 
as  this,  when  placed  upon  ice  the  same  as  Pasteurized  milk. 

The  whole  value  of  Pasteurized  milk  lies  in  its  absence  from  danger 
of  pathogenic  [disease-producing]  bacteria.  This  is,  however,  import- 
ant enough  to  warrant  its  use,  both  on  account  of  the  prevalence  of 
tuberculosis  and  typhoid  fever.  Too  much  stress  cannot  be  placed  upon 
it  in  the  preparation  of  milk  for  children.  Intestinal  disorders  are  ao 
common  with  them  and  so  many  disorders  are  attributable  to  bacteria 
that  every  precaution  should  be  observed.  For  the  Pasteurizing  of 
milk  in  small  quantities,  I  know  of  no  better  apparatus  than  that  of 
Dr.  DeSchweinitz,  described  in  Bulletin  134,  p.  33,  of  this  station. 

I  wish  to  acknowledge  my  appreciation  for  the  valuable  suggestions 
of  Prof.  C.  D.  Smith  and  Mr.  G.  H.  True  and  also  to  state  that  Mr.  G.  EL 
True  Pasteurized  all  of  the  samples  used. 
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The  season  of  1896  was  very  favorable  for  plant  growth  and  most  varie- 
ties were  in  good  condition  to  bear  a  large  crop  of  fruit  last  spring.  The 
season  of  1897  was  two  weeks  later  than  that  of  the  previous  year,  and  the 
plants  which  had  been  held  back  by  the  cold  spells  came  into  bloom  very 
quickly,  and  so  many  blossoms  came  out  that  the  plants  were  not  able  to 
produce  sufficient  pollen  to  properly  fertilize  all  the  fruits.  Many  staminate 
sorts  appeared  almost  imperfect  in  flower.  Doubtless,  the  small  crop 
borne  by  some  sorts  and  the  great  number  of  imperfect  berries  was  dne  to 
the  excessive  blossoming.  The  difference  between  the  time  of  ripening  of 
the  early  and  late  sorts  was  not  so  great  as  usual.  When  the  season 
opened  all  varieties  came  on  together. 

The  table  (page  52)  was  compiled  from  plants  set  in  1896.  Each  variety 
was  given  forty  feet  of  space  in  the  row;  in  otie-half  of  this  distance  the 
plants  were  grown  in  hills  (thirteen);  in  the  other  portion  the  plants  were 
allowed  to  form  a  matted  row.  In  nearly  every  case  the  largest  yield  was 
obtained  from  the  matted  rows. 

The  following  sorts  fruited  here  for  the  flrat  time  during  the  past  season: 

Anna  Kennedy. — Received  from  J.  T.  Lovett  Co.,  Little  Silver,  N.  J. 
Imperfect  flower.  The  variety  is  fairly  vigorous  in  plant  growth,  with 
bright,  healthy  foliage.  The  berries  are  of  good  size,  very  regular  in  form 
and  they  have  a  bright,  glossy  appearance  that  makes  them  attractive  for 
market.  In  quality  it  ranks  high  and  seems  to  possess  the  necessary  firm- 
ness to  hold  np  vrelL  The  plants  retain  their  vigor  to  close  of  season  and 
the  last  fruits  are  of  good  size  and  form.  Were  the  variety  more  product- 
ive it  would  find  a  place  as  one  of  the  better  sorts  for  market  or  home  use. 

Annie  Laurie.— Prom  Matthew  Crawford,  Cuyahoga  Falls,  Ohio.  Per- 
fect flower.  The  plants  are  of  low,  stocky  growth,  and  seem  somewhat 
subject  to  blight.  The  berries  are  usually  large,  round  conical  in  form 
and  of  a  bright,  glossy  scarlet  oolor.  In  quality  and  firmness  of  fruit  the 
variety  ranks  very  high,  but  seems  to  lack  the  plant  qualities  necessary  to 


produce  a  large  crop  of  berries. 


Digitized  by 


Google 


68 


MICHIGAN   EXPERIMENT  STATION 


daily,  requires  28.57  pounds  of  dry  matter,  2.06  pounds  of  digestible  protein, 
12.50  pounds  of  digestible  carbohydrates,  and  .89  pounds  of  digestible  fat. 

A  discussion  of  some  of  the  feeding  stuffs  used  at  the  College  follows, 
in  which  the  results  of  many  experiments  are  briefly  reported. 

Sorghum  and  kaffir  corn  yielded  large  amounts  of  forage  per  acre,  in 
which  the  per  cent  of  dry  matter  was  lower  than  in  corn  and  the  protein 
content  was  conspicuously  low.  Neither  is  recommended  as  a  substi- 
tute for  corn. 

Clover  hay  is  valuable  because  supplying  a  large  per  cent  of  protein, 
and  because  deriving  its  nitrogen  largely  from  the  air.  After  the  removal 
of  the  crop  of  hay,  as  much  nitrogen  was  leffr  in  the  roots  as  would  be 
supplied  by  7  tons  of  barnyard  manure  per  acre.  Clover  silage  is  palat- 
able to  cows  but  the  method  of  eneiloing  clover  is  not  recommended  be- 
cause of  the  expense. 

Vetches,  crimson  clover,  peas,  and  alfalfa  were  grown  and  the  results 
are  reported. 

Boots  are  recommended,  the  plot  experiments  showing  the  greatest 
return  in  dry  matter  per  acre  by  sugar  beets,  with  rutabagas  second  and 
carrots  third.  The  labor  in  growing  and  harvesting  an  acre  of  roots  is 
shown  to  be  32.8  hours  for  man  and  team  and  209.9  hours  for  man.  The 
addition  of  roots  to  a  ration  of  clover  hay,  corn  meal  and  wheat  bran  was 
shown  to  affect  the  digestibility  of  certain  factors.  More  of  the  N.  free 
extract,  crude  fiber,  ash  and  dry  matter  were  digested  when  mangolds 
were  fed  than  when  the  ration  was  fed  without  succulent  foods.  The 
addition  of  potatoes  instead  of  roots  increased  the  digestibility  of  the  N. 
free  extract,  but  decreased  the  digestibility  of  the  protein,  crude  fiber, 
fat  and  total  dry  matter. 

The  addition  of  potatoes  to  a  normal  ration  increased  the  length  of  time 
required  to  churn  the  cream  and  in  one  experiment  increased  the  hardness 
of  the  butter. 

Seventeen  analyses  of  bran  show  that  the  composition  of  burr  stone 
bran  differs  from  the  product  of  the  roller  process  in  containing  less  fat 
A  sample  of  first  grade  bran,  so  called,  contains  nearly  two  per  cent 
more  protein  than  either  the  second  or  third  grade. 

A  description  of  a  new  and  cheap  dairy  barn  concludes  the  bulletin. 


DEFINITION  OF  TERMS. 


There  are  a  few  terms  used  in  the  literature  relating  to  cattle  feeding 
the  meaning  of  which  ought  to  be  clearly  understood.  Among  these 
terms  are  dry  matter,  protein,  carbohydrates,  and  digestibility. 

All  of  our  cattle  foods,  no  matter  how  dry  they  may  seem,  contain 
water.  If  first  dried  in  the  open  air,  then  pulverized  and  exposed  for  a 
longer  period  to  a  perfectly  dry  atmosphere  and  a  low  heat,  it  is  easy  to 
understand  that  nearly,  if  not  quite,  all  the  water  in  the  original  sub- 
stance would  be  driven  off  and  the  residue  would  be  rightly  called  dry 
matter.  The  water  which  was  driven  off  by  the  heat  and  taken  up  by  the 
air  has  no  value  for  feeding  purposes,  whether  it  comes  from  hay  or  from 
mangolds  or  turnips.  Roots  are  not  valuable  because  they  contain 
water,  but  because  of  the  amount  and  composition  of  the  dry  matter  that 
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would  be  left  were  all  the  water  dried  opt  of  them.  In  the  comparison 
of  stock  foods,  then,  the  only  fair  basis  is  the  dry  matter  which  they  con- 
tain. 

The  meaning  of  the  word  protein  is  a  little  harder  to  illustrate.  A  ref- 
erence to  the  diet  of  human  beings  may  aid  in  making  its  significance 
clear.  No  dinner  seems  complete  without  some  kind  of  meat.  Lean  meat 
contains  in  the  first  place  a  large  amount  of  water.  If  this  were  driven 
off,  the  dry  matter  would  be  found  to  consist  of  the  red  muscle,  fat  and  a 
small  amount  of  connective  tissue.  It  is  the  red  muscular  tissue  that 
is  the  characteristic  constituent  of  lean  meat.  If  meat  is  wanting,  the 
house  wife  finds  it  possible  to  supply  its  place  with  eggs.  One  hundred 
pounds  of  eggs  contain  not  far  from  sixty-six  pounds  of  water,  9.5  pounds 
of  fat  and  13  pounds  of  albumen,  a  material  having  a  chemical  com- 
position very  similar  if  not  identical  with  that  of  the  dry,  red  muscle  of 
lean  meat.  If  eggs  were  not  obtainable  as  a  substitute  for  meat, 
its  place  might  be  acceptably  filled  by  a  sufficient  quantity  of 
cheese.  One  hundred  pounds  of  Cheddar  cheese  contain  35.6  pounds 
of  water,  32  pounds  of  fat  and  28.2  pounds  of  casein,  a  substance 
having  also  a  chemical  composition  very  similar  to  that  of  the  dry  lean 
muscle  of  lean  meat  Now  this  class  of  substances  to  which  belong  dry 
lean  meat,  the  albumen  of  the  white  of  eggs,  and  the  casein  of  cheese, 
is  called  protein. 

All  of  our  cattle  foods  contain  compounds  having  a  composition  similar 
to  the  protein  of  lean  meat,  eggs  and  cheese  and  serving  for  our  domestic 
animals  the  same  purpose  that  the  protein  of  meat,  cheese  and  eggs  does 
for  human  beings. 

It  must  not  be  understood  that  meat  and  eggs  and  cheese  are  the  only 
articles  of  human  diet  that  furnish  protein.  The  truth  is  far  otherwise. 
While  meat  and  some  animal  products  have  a  larger  proportion  of  protein 
than  do  most  vegetables,  the  latter  are  by  no  means  wanting  in  it.  Even 
potatoes,  a  very  starchy  food,  contain,  when  boiled,  on  the  average,  2.7 
pounds  of  protein  for  every  hundred  pounds  of  gross  weight.  Beans 
have  a  much  larger  per  cent  of  protein,  on  the  average  21.81  pounds  to 
the  hundred  weight.  White  bread  contains  9.5  per  cent  of  this  valuable 
nutrient.  The  limited  number  of  experiments  that  have  been  tried  on 
this  point  lead  us  to  believe  that  a  pound  of  protein  derived  from  potatoes 
is  equally  as  valuable  as  the  same  amount  derived  from  lean  meat, 
though  this  point  has  not  been  well  established. 

Turning  now  to  cattle  foods,  there  are  some  of  them  that  may  be  sup- 
posed to  be  related  to  the  appetite  of  the  cow  in  the  same  way  that  eggs, 
cheese  and  meat  are  to  the  appetite  of  men.  To  this  class  of  cattle  foods 
would  belong  such  materials  as  cotton  seed  meal,  linseed  meal,  buck- 
wheat middlings,  and  possibly  wheat  bran  and  middlings.  One  hundred 
pounds  of  cotton  seed  meal  contain  42.4  pounds  of  protein  while  the  same 
weight  of  cheese  would  have  but  28.2  pounds.  Linseed  meal,  old  process, 
has  in  each  hundred  pounds  32.9  pounds  of  protein  while  eggs,  the  typical 
proteid  substance  of  the  human  dietary,  contains  but  13.1  pounds  of 
protein  per  hundred  weight.  Men  eat  eggs  and  meat  because  the  protein 
they  contain  satisfies  hunger  for  that  ingredient.  So  the  appetite  of  the 
cow  calls  for  materials  containing  protein  and  is  satisfied  when  fed  on  re- 
latively small  quantities  of  feeding  stuffs  of  this  class  rich  in  protein. 
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Chemical  examination  has  shown  that  protein  contains  on  the  average 
about  16  per  cent  of  the  element  nitrogen,  and  that  protein  compounds 
are  quite  uniform  in  this  respect.  Because  of  this  fact  the  protein  com- 
pounds of  cattle  feeding  stuffs  are  called  not  infrequently  nitrogenous 
compounds. 

Fat. — The  meaning  of  the  word  fat  in  relation  to  cattle  feeding  is  the 
same  as  when  used  in  ordinary  conversation.  The  fat  found  by  the  chem- 
ist to  exist  in  clover  hay,  corn  meal,  and  other  feeding  stuffs  is  very 
similar  in  composition  to  animal  fat  like  lard,  butter  fat  or  tallow. 
The  quantity  of  fat  existing  in  the  various  feeding  stuffs  varies  within 
very  wide  limits.  Of  the  total  weight  of  the  seeds  of  the  flax  and  the  cot- 
ton plants  fully  one  quarter  is  oil,  while  mangolds,  straw  and  green  fod- 
ders contain  relatively  little  fat.  The  fact  that  nearly  all  of  our  fodders 
do  contain  fat  is  the  one  which  it  is  important  to  remember. 

Carbohydrates. — Both  protein  and  fat  are  essential  constituents  of  the 
diet  of  mankind.  But  not  a  single  meal  would  be  deemed  complete  in 
this  latitude  if  it  consisted  wholly  of  a  combination  of  these  two  nutri- 
ents. The  appetite  calls  for  some  starchy  food.  This  is  usually  supplied 
by  potatoes  or  some  other  vegetable.  Boiled  potatoes  are  composed  of 
approximately  the  following  constituents  in  the  proportions,  indicated: 
water,  73.7  per  cent;  protein,  2.7  per  cent;  fat,  .2  per  cent;  and  starch 
22.3  per  cent.  Honey  and  syrups  are  composed  almost  entirely  of  sugar. 
In  the  animal  economy  it  has  been  pretty  clearly  shown  that  the  sugar 
and  starch  serve  as  a  source  of  energy.  For  reasons  that  need  not  be 
discussed  here  the  chemists  have  used  the  term  carbohydrates  as  the 
name  of  the  class  of  nutrients  which  includes  both  starch  and  sugar. 

In  cattle  feeding  the  materials  with  which  we  have  to  deal  contain  a 
large  proportion  of  fibrous  material.  These  woody  matters  are  digested 
to  some  extent  in  the  intestines  of  the  cow.  The  chemist  distinguishes 
between  the  crude  fiber  of  the  forage  crops  and  the  more  soluble  starch 
and  sugar  and  similar  compounds.  The  former  he  calls  crude  fiber,  and 
the  latter,  nitrogen-free  extract  because  containing  no  nitrogen.  As  far 
as  digested,  however,  all  of  these  materials  are  equivalent  to  starch,  and 
in  the  following  discussions  the  digestible  crude  fiber  will  be  reckoned 
under  the  general  term  of  carbohydrates.  In  the  human  diet  the  potato 
stands  well  up  in  the  list  of  the  articles  furnishing  the  most  carbo- 
hydrates since  it  contains,  when  boiled,  22.3  per  cent  of  starch  and  other 
carbohydrates.  Other  vegetables  are  also  relatively  rich  in  starch,  sugar 
and  woody  fiber  all  of  which  are  carbohydrates.  In  cattle  foods  our  com- 
mon field-cured  fodder  corn  contains  per  hundred  weight,  36.5  pounds  of 
the  soluble  carbohydrates,  called  by  the  chemist  nitrogen-free  extract, 
and  22.1  pounds  of  the  less  soluble  but  still  partly  digestible  crude  fiber, 
both  are,  of  course,  carbohydrates. 

Carbohydrates  make  up  the  bulk  of  the  stems  and  leaves  of  our  forage 
crops  and  are  the  principal  constituents  of  our  grain  feeds  as  well. 

Ash. — The  ashes  remaining  when  a  feeding  stuff  is  burned  have  a  cer- 
tain part  to  play  in  the  nutrition  of  animals.  While  there  is  usually  no 
lack  in  ordinary  feeding  of  this  constituent  of  fodder,  sometimes  in  the 
case  of  young  animals  fed  very  largely  on  grain  as  in  the  case  of  pigs  fed 
on  corn,  the  lack  of  the  ash  element  shows  itself  in  the  weak  bony  struc- 
ture of  the  animal  and  in  a  general  lack  of  thrift. 
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Digestibility. — While  the  stomach  and  intestines  of  the  dairy  cow  are 
especially  adapted  to  the  digestion  of  coarse  feed,  a  share  of  the  valuable 
PQrts  passes  through  her  without  digestion.  All  of  the  materials  we  have 
described,  the  protein,  the  carbohydrates  and  fat,  are  more  or  less 
encased  in  toughened  cells  in  such  a  way  as  to  prevent  the  ready  access 
of  the  fluids  of  the  stomach  and  bowels.  Were  it  not  for  the  very 
large  stomach  of  the  cow  in  which  her  food  soaks  in  liquids  which  soften 
it  for  the  second  grinding  it  receives  when  she  chews  her  cud,  and  for 
the  great  length  of  her  intestinal  canal  varying  from  twelve  to  twenty 
times  the  length  of  her  body,  nearly  all  of  the  coarser  parts  of  the  forage 
crops  must  escape  digestion.  As  it  is,  with  this  complicated  and  effective 
apparatus,  which  nature  has  provided,  but  little  more  than  half  of  some 
of  the  valuable  nutrients  of  the  forage  crops  are  absorbed  into  the  cir- 
culation of  the  cow  and  became  really  useful  to  her. 

To  determine  what  share  of  the  food  consumed  is  really  digested  by  the 
cow,  extensive  experiments  have  been  performed  both  in  the  Old  World 
and  in  this  country. 

The  first  step  in  one  of  these  digestion  experiments  is  by  chemical  an- 
alysis to  find  out  how  much  protein,  carbohydrates  and  fat  one  hundred 
pounds  of  the  food  stuff  in  question  contains.  Two  animals  are  then 
weighed  daily  for  a  week  and  fed  a  weighed  daily  ration  of  the  material 
to  be  tested.  At  the  end  of  that  time  the  real  experiment  begins.  The 
animals  are  weighed  daily  for  the  next  period,  usually  of  six  or  seven  days, 
and  both  the  amount  of  food  they  consume  and  the  amount  of  excrement 
they  void  are  carefully  weighed  and  analyzed.  From  the  data  thus  ob- 
tained, the  amount  of  protein,  carbohydrates  and  fat  digested  is  found 
by  subtracting  the  amounts  of  each  in  the  dung  from  the  amounts  of  each 
in  the  feed  which  the  animals  consume,  in  the  given  time.  For  instance 
suppose  it  was  desired  to  determine  what  share  of  the  nutrients,  protein, 
carbohydrates  and  fat,  cattle  were  able  to  extract  from  clover  hay  and 
utilize  in  their  bodies.  Two  steers  would  be  fed  clover  hay  for  a  week, 
the  ration  being  so  regulated  that  there  would  be  neither  gain  nor  loss 
in  weight.  Let  us  next  suppose  that  the  following  period  of  the  experi- 
ment was  six  days,  and  that  in  that  time  each  steer  consumed  twenty 
pounds  per  day  of  clover  hay.  The  clover  hay  would  contain  as  shown 
by  chemical  analysis  per  hundred  pounds 


Water      -------  15.8  pounds. 

Ash     -         -         -         -         -         -         -  -      62  pounds. 

Protein     -         -         -         -         -         -         -  12  8  pounds. 

Crude  fiber    -        -        -        -        -        -  -24  8  pounds. 

Nitrogen-free  extract    -        -        -         -  38 1  pounds. 

Fat     -------  -      8  8  pounds. 


100  00  pounds. 

In  the  six  days,  each  steer  would  consume  120  pounds  of  clover  hay, 
containing  according  to  this  analysis  14.76  pounds  of  protein.  For,  if 
one  hundred  pounds  of  hay  contained  12.3  pounds  of  protein,  one  pound 
of  hay  would  contain  .123  pounds  which,  multiplied  by  120  gives  14.76, 
as  the  total  amount  of  protein  in  the  120  pounds  of  clover  hay  consumed 
in  the  six  days.  By  using  the  table  of  analysis  in  this  way  we  find  that 
in  the  120  pounds  of  clover  hay  there  would  be,  besides  the  14.76  pounds 
of  protein,  29.76  pounds  of  crude  fiber,  45.72  pounds  of  soluble  carbo- 
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hydrates,  or  nitrogen-free  extract  as  they  are  here  called,  and  3.9ft 
pounds  of  fat. 

Let  us  suppose  next  that  the  dung  for  these  six  days  is  weighed, 
sampled  and  analyzed.  It  would  weigh  not  far  from  25  pounds  per  day 
per  steer,  or  150  pounds  for  the  six  days.  A  chemical  analysis  would 
show  that  this  dung  contained,  per  hundred  pounds,  4.702  pounds  of 
protein,  10.55  pounds  of  crud£  fiber,  11.89  pounds  of  nitrogen-free 
extract  and  1.373  pounds  of  fat.  The  hundred  and  fifty  pounds  of  this 
material  would  contain  7.08  pounds  of  protein,  15.77  pounds  of  crude 
fiber,  and  17.83  pounds  of  nitrogen-free  extract  and  2.06  pounds  of  fat- 
These  materials  having  passed  through  the  body  and  been  excreted  from 
it  unaltered,  could  not  have  been  digested.  If  therefore,  we  subtract  the 
amounts  of  each  nutrient  in  the  dung  from  the  amounts  of  the  same 
material  in  the  food  consumed  we  shall  have  the  amount  digested,  the 
amount  taken  out  of  the  food  by  the  digestive  organs  of  the  animal  and 
utilized  in  its  growth  or  maintenance.  This  is  done  in  the  following 
table. 


Protein. 

Crude 
fiber. 

N.  free 
extract. 

Fat. 

lbs. 

14.76 
7.06 

lbs. 

29.76 
15.77 

lbs. 

45.72 
17.83 

lbs. 

8.9S 

2.05 

7.88 

13.90 

27.89 

1.9<> 

Taking  the  protein  as  an  example,  we  can  determine  the  proportion  of 
it  digested  by  dividing  the  7.68  pounds  by  the  weight  of  it  given  in  the 
feed,  14.76  pounds,  the  result  would  be  52,  the  per  cent  of  protein  of 
clover  hay  digested  by  the  steer.  In  the  same  way  the  per  cents  digested 
of  the  other  constituents  of  the  ration  are  found.  This  would  be  for  crude 
fiber  47  per  cent,  for  nitrogen-free  extract  61  per  cent,  and  for  fat  48  per 
cent.  Results  thus  obtained  are  called  digestion  coefficients.  The  digestion 
coefficient  of  the  protein  of  clover  hay  is  52.  The  digestion  coefficient  of 
crude  fiber  in  this  experiment  would  be  found  in  the  same  way  to  be  47, 
that  of  the  nitrogen-free  extract  61  and  that  of  the  fat  48. 

The  two  steers  are  fed  and  treated  exactly  alike.  If  both  animals  are 
normal  and  healthy  and  no  mistakes  are  made  in  the  prosecution  of  the 
experiment,  the  digestion  coefficients  found  by  one  steer  should  coincide 
very  closely  with  those  found  by  the  other.  Repeated  experiments  have 
shown  that  cows  do  not  differ  much  as  to  the  amounts  of  protein,  carbo- 
hydrates and  fat  they  can  digest  from  the  same  material.  The  digestion 
coefficients  found  by  one  animal  therefore  will  hold  good  approximately 
for  all  other  animals  of  the  same  species.  It  is  not  true  on  the  other 
hand,  that  the  digestion  coefficients  of  one  fodder  will  apply  to  any  other. 
For  instance,  while  but  52  per  cent  of  the  protein  of  red  clover  is  digesti- 
ble by  cows,  73  per  cent  of  the  protein .  of  pasture  grass  was  found 
digestible  in  Pennsylvania,  while  of  timothy  less  than  half  the  protein 
was  found  digestible  at  the  Maine  and  Utah  Experiment  Stations.  Of 
the  protein  of  corn  silage  about  53  per  cent  is  digestible.  The  protein 
of  linseed  meal  is  much  more  digestible,  fully  87  per  cent  of  it  being 
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utilized  by  the  cattle.  The  protein  of  wheat  bran  is  also  highly  digesti- 
ble, the  digestion  coefficient  being  78. 

An  examination  of  the  records  shows  that  what  is  true  of  the  protein 
in  this  respect  applies  with  equal  force  to  the  carbohydrates  and  fat. 
While  the  carbohydrates  of  the  grains  and  by-products  are  very  largely 
digestible,  a  good  deal  of  the  starch  and  other  carbohydrates  of  the  rough 
forage  is  so  encased  in  woody  fiber  as  to  escape  the  action  of  the  digestive 
fluid  in  the  intestinal  canal.  Because  of  this  variation  in  digestibility 
among  the  forage  crops  and  other  cattle  foods  it  has  been  found  neces- 
sary to  try  digestion  experiments  with  each  of  them.  To  insure  accuracy, 
these  experiments  have  been  carried  on  with  at  least  two  animals  at  a 
time  and  in  most  cases  have  been  repeated  several  times,  the  results  being 
in  the  main  concordant. 

It  is  evident  that  in  estimating  the  value  of  a  given  cattle  food  we  ought 
to  take  into  consideration  the  digestible^  part  only.  The  share  of  the 
protein  for  instance  that,  under  ordinary  circumstances,  passes  through 
the  cow  undigested  is  of  no  value  as  far  as  she  is  concerned  and  should 
not  be  counted  upon  in  calculating  the  amount  of  material  she  should  re- 
ceive in  her  daily  ration.  In  comparing  two  fodders  also  it  is  not  enough 
to  know  how  much  of  the  total  nutrients  each  contains,  we  must  know  in 
addition  the  share  that  is  digestible.  Having  determined  the  proportion 
of  digestible  protein,  carbohydrates  and  fat  in  each  of  our  fodders  we 
will  thereafter  take  account  of  those  digestible  parts  only.  For  instance 
in  the  clover  hay  above  but  52  per  cent  of  the  12.3  per  cent  of  protein  was 
digestible,  or  6.4  per  cent.  While  there  was  24.8  per  cent  of  crude  fiber 
in  the  clover  hay  but  47  per  cent  of  it  was  digestible  or  11.65  per  cent  of 
the  clover  hay  was  digestible  crude  fiber.  Of  the  38.1  per  cent  of  nitrogen- 
free  extract  but  61  per  cent  was  digestible,  or  23.24  per  cent  of  the  clover 
hay  was  made  up  of  digestible  nitrogen-free  extract.  In  the  same  way  re- 
membering that  but  48  per  cent  of  the  fat  was  digestible  we  find  that  the 
clover  hay  contained  1.58  per  cent  of  digestible  fat.  The  digestible  crude 
fiber  and  digestible  nitrogen-free  extract  are  of  equal  value  and  are  com- 
bined for  the  digestible  carbohydrates.  The  11.65  per  cent  of  digestible 
crude  fiber  added  to  the  23.24  per  cent  of  nitrogen-free  extract  makes 
34.89  per  cent  of  digestible  carbohydrates.  Summing  these  results  of  the 
combination  of  the  chemical  analysis  of  clover  hay  and  the  digestion  ex- 
periments we  have  the  conclusion  that  clover  hay  contains  6.4  per  cent 
of  digestible  protein,  34.89  per  cent  of  digestible  carbohydrates  and  1.6 
per  cent  of  digestible  fat. 


COMPOSITION  OF  FEEDING  STUFFS. 

Chemical  analyses  have  been  made  of  all  of  our  common  feeding  stuffs 
at  the  Experiment  Stations  in  the  different  States.  The  average  of  a 
large  number  of  analyses  has  eliminated  the  errors  which  might  have 
been  suspected  had  but  one  or  two  tests  been  made.  With  most  of  the 
feeding  stuffs  digestion  experiments  have  been  performed.  In  the  fol- 
lowing table  these  results  have  been  brought  together  and  the  table  sets 
forth  the  amount  of  dry  matter,  which  the  given  fodders  contain  and  in 
the  succeeding  columns  the  per  cents  of  digestible  protein,  carbohydrates 
and  fat. 
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TABLE  I.— Dry  matter  and  digestible  material  in  one  pound. 


Oreen  fodder: 
Corn  fodder: 

Flint,  cot  early  

14    after  glazing  

Dent,  c"t  early  

**    after  glazing  

Sweet  

Leaves  and  husks  

Stripped  stalks  

Sorghum  _  

"  leaves  

stalks  

Kaffir  corn  

"     "  leaves  

"     "  stalks  

Timothy  before  bloom  

after  .... 

Orchard  grass   

Millet  

G'e^n  oats   _. 

Bed  clover   

Alsike  clover  

Peas  and  oats  

Rape  

Pasture  grass  _  

Cabbage  

Pumpkins  

Silage  : 

Corn,  immature  

"  mature   

Sorghum  _   

Kaffir  corn  

Pea  

Bed  clover.  

Alfalfa  

Hay  and  dry  coarte  fodder 

Corn  fodder  , 

"  stalks  

Timothy,  cut  early  

"  late  

Mixed  hay   

Orchard  grass  hay..  

Hungarian  hay  

Millet  hay  

Oat  hay  

Bed  clover  hay   

Alsike  clover  hay   

Mammoth  clover  hay  

Alfalfa  hay  

Pea  vine  hay  , 

P*»as  in  bl>>om   

Wheat  straw..  

Oat  straw  

Bye  straw  

Sort*  and  tuber  $  : 

Potatoes    

Table  be«ts  

Mangolds  , 

Sugar  beets  

Tumips   

Bute  Bagas   

Cwrrots  

Artichokes   


Dry 
matter. 


lbs. 

.202 

.229 

.21 

.206 

.209 

.9046 

.289 
.1991 
.2262 
.2182 

.2547 

.288 

.2989 

.384 

.41 

.27 

.25 

.878 

.292 

.25 

.16 
.13 

.2 

.097 
.21 


.1981 

.21 


.2409 
.4992 


.899 


.578 

.599 

.85 

.859 

.84 

.86 

.923 

.9185 

.911 

.847 

.903 

.788 

.916 
.864 
.833 
.914 
.906 
.929 


.21 
.115 
.091 
.135 

.095 
.114 
.114 

.20 


Protein. 


lbs. 

.0122 

.0128 

.01178 

.0i06 

.01159 

.011 

.aeos 

.0019 
.0168 

.0027 

.0051 

.031 

.0042 

.022 

.0139 

.0152 

.018 

.027 

.029 

.027 

.018 
.02 
.0* 
.021 
.004 


.0041 
.009 
.006 

.0046 
.0461 

.02 
.014 


.026 

.02 

.0291 

.0244 

.096 

.049 

.015 

.0406 

.042 

.065 

.0A8 

.057 

.076 
.043 
.091 
.006 
.016 
.006 


.0127 
.009 
.0067 
.011 

.0063 
.009 
.01 
.02 


Carbo- 
hydrate*. 


lbs. 

.1257 

.134 

.1238 

.1524 

.12156 

.1*07 

.15479 

.123 

.1166 

.1425 

.1365 
.1312 
.1444 

.23 
.212 

.1143 

.118 

.227 

.141 

.131 

.071 
.048 
.106 
.058 
.071 


.1181 
.1144 
.149 

.1436 
.2806 
.185 
.204 


334 
41 

4288 
427 


464 
504 
427 
849 
888 
82 

878 
,823 
331 
379 
414 
427 


.1557 
.076 
.061 
.093 

.0668 

.071 
.071 
.168 


Digitized  by 


Google 


FARM  DEPARTMENT  75 


TABLE  I—  Continued. 


Dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Grain: 

lbs. 

lbs. 

lbs.. 

lbs. 

Cora : 

Dent-  

.894 

£  .0713 

.6308 

.041 

Flint  

.887 

r  .078 

.645 
.6202 

.03 

SwMt  

.912 

.0916 

.0502 

Barley..  _  _  _  

.891 

.095 

.661 

.012 

Oats   . 

.89 

.091 

.447 

.041 

Bye    

.8*4 

.083 

.655 

.012 

Wh*»at  

.891 

.092 

.649 

.014 

VIA 
.Oil 

IYIT 
.Ul  4 

ma 
.uio 

MUlet  seed  

.86 

.093 

.45 

.026 

.92 

.104 

.246 

.212 

.678 

.181 

.3559 

.01*5 

Mill  product*: 

Corn  meal  _  

.864 

.07 

.66 

.035 

.894 

.0»H5 

.587 

.031 

Pea  meal    _  

.896 

.18 

.56 

.009 

.877 

.056 

.463 

.02 

Ground  flax    

.877 

.172 

.189 

.852 

.892 

.0862 

.549 

.086 

By-product*: 

Linseed  meal,  old  process  _  

**        "    new  "     

.908 

.283 

.328 

.071 

.90 

.307 

.884 

.027 

Cotton  need  mtal  .   _  _  _  

.918 

.869 

.181 

.123 

Buckwheat  middlings  _  

.873 

.22 

.334 
.898 

.054 

Gluten  meal..  .      _.  _  . 

.904 

.288 

.12 

"  feed  

.908 

.183 

.486  . 

.097 

Wheat  bran,  old  process  -   

.88 

.101 

.475 

.026 

.908 

.125 

.412 

.012 

11      "   roUer  44   

it       ti      ti  it 

.88 

.126 

.441 

.029 

.90 

.1287 

.406 

.023 

.8*4 

.097 

.48 

.01ft 

.879 

.122 

.472 

.029 

Bye  middlings  

.907 

.119 

.451 

.01ft 

Dried  Brewers'  Grains...  

.923 

.162 

.355 

.053 

.904 
.893 

.196 

.862 

.017 

.016 

.439 

.003 

.138 

.01 

.119 

.011 

Skimmed  milk  

.096 

.031 

.047 

.00ft 

.099 

.039 

.04 

.011 

Whey  

.066 

.008 

.047 

.003 

.152 

.003 

.128 

.002 

The  table  here  given  is  compiled  from  various  sources  and  represents 
the  work  of  many  experiment  Stations.  Some  of  the  chemical  analyses 
were  made  at  this  Station  and  are  brought  into  this  table  by  use  of  the 
American  digestion  coefficients  found  in  Vol.  VI  of  the  Experiment 
Station  Record,  page  7.  Others  are  taken  from  the  table  in  Woll's  Dairy 
Calendar,  1895,  pages  260  e.  s.,  which  in  turn  were  largely  compiled 
from  Jenkins  and  Winton's  tables  of  Analyses  of  American  Feeding 
Stuffs. 

FEEDING  STANDABDS. 

It  is  evident  that  these  tables,  while  giving  for  the  different  feeding 
stuffs  the  amounts  of  dry  matter  and  of  digestible  protein,  carbohydrates 
and  fat,  can  be  of  but  little  use  to  the  farmer  who  does  not  know  how 
much  of  each  of  these  materials  a  cow  requires  per  day.  These  tables 
aid  him  by  translating  the  various  foods  into  terms  common  to  all  of  them. 
A  practical  feeder  has  found  that  35  pounds  of  silage,  10  pounds  of  clover 
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hay,  and  10  pounds  of  wheat  bran  per  day  make  a  ration  that  keeps  a 
thousand  pound  cow  in  good  condition  and  allows  a  full  flow  of  milk.  A 
trial  of  this  ration  for  a  period  of  reasonable  length,  say  for  a  whole  win- 
ter, noting  the  results  in  the  increase  of  live  weight  of  the  cow  or  in  milk 
and  butter  yielded,  is  a  valuable  experiment.  Other  dairymen  want  to 
profit  by  the  results  of  this  experiment  but  one  of  them  has  silage  and  no 
clover  hay,  and  anfther  has  clover  hay  but  no  silage.  How  can  these 
cow  feeders  gain  anything  from  the  experience  of  the  first  dairyman? 

Beginning  in  Germany  and  France  a  host  of  experiments  were  per- 
formed with  dairy  cows  in  full  milk.  All  sorts  of  fodders  and  grain 
feeds  were  used.  A  record  was  kept  of  the  amounts  of  each  consumed, 
the  resulting  yields  in  milk  and  butter  were  recorded,  the  various  foods 
were  analyzed  and  digestion  experiments  performed  with  them.  From 
the  results  of  a  multitude  of  such  experiments  performed  partly  by  prac- 
tical feeders  and  partly  by  the  German  experiment  Stations,  Dr.  Emil 
Wolff,  the  Director  of  the  Hohenhein  Experiment  Station,  after  careful 
study  proposed  a  feeding  standard  for  milk  cows  per  day  and  thousand 
pounds  live  weight.  Taking  the  average  of  a  great  number  of  experi- 
ments and  practical  feeding  trials  he  found  that  the  medium  sized  cows  of 
Germany  giving  a  satisfactory  flow  of  milk,  required  sufficient  food  to 
furnish  daily  24  pounds  of  dry  matter;  that  in  this  dry  matter  there  was 
two  and  one  half  pounds  of  digestible  protein.  He  found  farther. that, 
with  the  ordinary  feeding  stuffs  obtaining  in  Germany,  24  pounds  of  dry 
matter  containing  2.5  pounds  of  protein  would  contain  also  12.5  pounds 
of  carbohydrates,  and  a  little  less  than  one  half  a  pound  of  fat. 

Prof.  Wolff  farther  suggested  as  an  observation  justly  warranted  bj 
the  results  of  the  many  experiments  whose  records  were  before  him,  that 
to  secure  the  best  results,  for  every  pound  of  protein  in  the  ration  there 
should  be  fed  about  five  and  four  tenths  pounds  of  non-nitrogenous  mater- 
ial. It  is  believed  that  one  pound  of  fat  is  equal  in  feeding  value  to  two 
and  one  quarter  pounds  of  digestible  carbohydrates.  In  estimating  the 
non-nitrogenous  materials  to  compare  with  the  protein,  the  fat  of  the 
ration  is  multiplied  by  two  and  one  quarter  and  added  to  the  digestible 
carbohydrates. 

It  is  not  necessary  here  to  go  into  a  discussion  of  the  part  played  by 
protein  in  the  nutrition  of  the  cow.  The  transformations  which  take 
place  in  her  body  are  still  largely  enveloped  in  mystery.  It  is  a  matter 
of  experience,  however,  that  where  the  cow  receives  less  than  two  and 
one-half  pounds  of  protein  per  day  she  cannot  make  her  maximum  yields. 
She  has  no  creative  ability,  she  can  simply  transform  the  materials  of  her 
food  into  flesh  or  fat  or  milk.  The  composition  of  the  latter  is  fixed. 
For  every  pound  of  fat  she  secretes  in  her  milk  she  must  produce,  with  it, 
fully  a  pound  of  casein,  a  material  practically  identical  in  composition 
with  the  protein  of  her  food.  Again  an  uncertain,  but  not  small  amount 
of  protein  must  be  used  up  in  the  body  to  carry  on  the  vital  functions. 
The  sum  of  these  two  demands,  for  the  casein  of  the  milk  and  for  the 
support  of  life,  it  not  less  than  two  and  one-half  pounds  for  a  cow  of  aver- 
age size  in  normal  condition  and  giving  a  fair  flow  of  milk.  These  were 
the  conclusions  of  Prof.  Wolff. 

In  January  1894,  a  bulletin  entitled  "One  Hundred  American  Rations 
for  Dairy  Cows",  written  by  Prof.  F.  W.  Woll,  was  issued  by  the  Wiscon- 
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sin  Experiment  Station.  In  this  bulletin  the  author  compiles  the  feeding 
rations  used  in  over  a  hundred  dairies  scattered  from  the  Pacific  to  the 
Atlantic  ocean.  After  a  study  of  the  results,  he  wrote  as  follows: — 
(Wis.  Bulletin  38,  page  46.) 

"Combining  all  of  the  above  128  rations  which  have  been  fed  by  success- 
ful dairy  farmers  and  breeders  in  the  various  parts  of  our  continent  we 
have  the  following  average  American  ration,  as  it  may  be  called,  as 
against  the  rations  published  by  German  experimenters,  and  heretofore 
largely  used  in  this  country." 


American  standard  ration  for  dairy  cows. 


Dry 
matter. 

Digestible  matter. 

Nutritive 
ratio. 

Protein. 

Carbo- 
hydrates. 

Fat. 

tal. 

lbs. 
24.31 

lbs. 

2.15 

lbs. 
13.27 

lbs. 
.74 

16.16 

1:6.9 

"This  ration  is  practically  the  same  as  the  one  published  in  Bulletin 
33  and  in  our  9th  report;  it  is  believed  that  it  will  be  found  correct  for 
our  American  conditions,  except  perhaps  for  those  of  the  Rocky 
Mountains  and  the  Pacific  States.  While  local  conditions  or  the  business 
methods  of  farming  in  some  places  may  make  a  ration  desirable  which 
contains  more  protein  than  this  and  has  a  narrower  nutritive  ratio  as  a 
consequence,  we  feel  confident  that  in  the  large  majority  of  cases  its 
adoption  will  give  satisfactory  results,  and  that  it  is  preferable  to  the 
German  standard  ration  so  long  placed  before  our  stock  feeders  as  the 
ideal  one,  the  nutritive  ratio  of  which  is  1:5.4.  It  is  the  result  of  Amer- 
ican feeding  experience;  the  majority  of  our  most  successful  dairymen 
feed  in  the  way  indicated  by  the  ration  and  we  shall  not  go  far  amiss  it 
we  follow  their  example." 

Later  in  this  bulletin  some  calculations  will  be  given  of  the  rations, 
fed  at  this  Station  and  the  deductions  that  are  warranted  therefrom. 

Knowing  the  composition  of  the  feeding  stuffs  which  he  has  on  hand 
or  which  he  can  purchase,  and  knowing  the  amounts  of  dry  matter  and\ 
digestible  protein,  carbohydrates  and  fat  they  each  contain,  the  dairy- 
man is  prepared  to  decide  how  much  of  the  different  materials  his  herd 
will  require,  which  fodders  he  will  feed,  what  he  will  sell  and  what  he 
shall  buy,  since  he  knows  the  amounts  of  protein,  and  other  nutrients  his. 
cows  will  require  per  day  during  the  season  and  the  amounts  of  the  same- 
which  a  given  weight  of  each  of  his  fodders  will  supply. 

CALCULATION  OF  RATIONS. 

A  dairy  herd  is  to  be  fed  during  the  winter  and  there  is  on  hand  on  the 
farm  the  following  list  of  materials  which  are  worth  in  the  market  the 
prices  indicated.  The  dairyman  can  purchase  in  the  local  markets  the 
feed  stuffs  given  in  the  latter  part  of  the  table  at  the  prices  mentioned. 
The  problem  to  be  solved,  as  an  illustration  of  the  methods  used  in  corn- 
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puting  rations,  is  to  determine  economical  rations  for  the  herd  daring  the 
winter  and  incidentally  whether  any  of  the  grain  grown  on  the  farm 
should  be  sold  and  the  proceeds  used  to  purchase  commercial  feeding 
stuffs. 

FEEDING  STUFFS  GROWN  ON  THE  FARM. 

Clover  hay  at  _   $6  00  per  ton. 

Timothy  hay  at   8  00  per  ton. 

Silage  at  _  2  50  per  ton. 

Shelled  corn  at   80c  bu.  or  10  70  per  ton. 

Oats  at                                                   22c  bu.  or  13  75  per  ton. 

Wheat  at  90c  bu.  or  80  00  per  ton. 

Mangolds  at   2  50  per  ton. 

Millet  hay  at     5  00  per  ton. 

Com  stalks  at   3  00  per  ton. 

Oat  straw  at   2  00  per  ton. 

FEEDING  STUFFS  IN  THE  MARKET. 

Linseed  meal   $19  00  per  ton. 

Wheat  bran   9  50  per  ton. 

Wheat  middlings   10  50  per  ton. 

Gluten  meal   17  00  per  ton. 

Buckwheat  middlings   18  00  per  ton. 

Malt  sprouts  —   15  00  per  ton. 

Cotton  seed  meal   20  00  per  ton. 

Pea  meal   16  00  per  ton. 


In  making  the  selection  of  the  feed  for  his  cattle  the  fanner  will  be 
controlled  largely  by  the  kind  and  quantity  of  coarse  fodders  he  has  on 
hand.  Regardless  of  their  cost,  whether  known  or  unknown,  or  assumed 
value  in  comparison  with  other  feeds,  these  coarse  fodders  will  form  the 
bulk  of  his  ration.  His  cows  are  to  be  used  as  machines  for  converting 
these  products  of  the  farm  into  butter.  The  dairyman  will  not  consider 
in  the  first  instance  then,  what  ration  he  can  compound  that  will  best  suit 
the  cows  from  a  physiological  standpoint,  that  will  make  them  give  the 
largest  yield  of  milk  and  butter,  regardless  of  cost,  but  what  ration 
will  bring  the  largest  net  return  for  the  forage  upon  his  farm.  In  other 
words  the  dairy  herd  must  be  considered  as  an  integral  part  of  the  general 

•  farm  management  and  not  as  a  separate  institution  whose  best  good  is 
to  be  considered  independent  of  the  rest  of  the  farm. 

It  is  more  than  probable  that  the  grain  which  the  farm  has  produced 

.  will  not  fit  to  the  best  advantage  into  the  coarse  fodders  to  produce  the 
best  and  cheapest  ration.  For  the  most  part  there  is  a  ready  market  for 
•this  grain  for  cash  and  should  it  appear  that  some  by-product,  like 
bran  or  gluten  meal,  costing  less  in  the  market  than  the  grain  will 
bring,  is  really  worth  more  pound  for  pound  to  supply  some  needed 
factor  in  the  ration,  he  will  sell  part  at  least  of  the  grain  and  buy 
with  the  proceeds  some  of  the  given  by-products.  In  this  way  he  will 
both  better  and  cheapen  his  ration.  The  wheat,  for  instance,  he  will 
sell  because  its  market  price  is  greater  than  its  value  for  cattle  feed. 
It  is  more  than  possible  that  the  same  thing  is  true  of  part  at  least 
of  his  oats.  Corn,  on  the  other  hand,  is  produced  so  abundantly  in 
this  country  that  it  brings  in  the  market  a  price  relatively  low,  when 
its  high  content  of  nutrients  is  considered.  The  dairyman  will  therefore 
find  himself  seldom  justified  in  selling  corn. 
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It  may  be  well  at  this  point  to  compare  the  feeding  stuffs  on  hand 
and  that  may  be  purchased  as  to  their  content  of  digestible  nutrients 
and  the  cost  of  one  pound  of  nutrients  in  each,  at  the  prices  assumed. 
Be  it  remembered,  however,  that  this  comparison  is  made  with  the 
prices  assumed  and  that  the  cost  of  one  pound  of  digestible  nutrients 
here  given  is  true  alone  when  the  prices  of  the  different  feeding  materials 
are  the  same  as  those  assumed.  The  method  of  determining  the  cost 
pei  pound  of  digestible  nutrients  in  these  feeding  stuffs  is  simple. 

Let  us  take  oats  as  an  instance.  By  reference  to  table  1  we  see 
that  in  one  pound  of  oats  there  is  .091  pounds  of  digestible  protein, 
.447  pounds  of  digestible  carbohydrates  and  .041  pounds  of  digestible 
fat.  AddMg  together  these  amounts  of  protein,  carbohydrates  and  fat, 
there  is  as  a  result  .579  pounds  of  digestible  nutrients  in  a  pound  of 
oats.  Multiplying  these  amounts  by  100  and  setting  them  down  in 
tabular  form  we  have  this  table: 


Digestible 
protein. 

Digestible 

carbo- 
hydrates. 

Digestible 
fat. 

Total 
digestible 
nutrients. 

Cost  of  1 
pouid 
digestible 
nutrients. 

lbs. 

9.1 
12.6 

lbs. 

44.7 
44.1 

lbs. 

4.1 

2.0 

lbs. 

57.9 
59.6 

10.0119 

.008 

The  cost  of  one  pound  of  digestible  nutrients  given  in  the  last  column 
of  the  table  is  found  by  dividing  the  value  of  the  hundred  pounds  of 
oats,  at  the  price  assumed,  $.6875,  by  57.9. 

In  the  same  way  the  digestible  nutrients  and  cost  of  one  pound  of 
digestible  nutrients  were  calculated  for  bran. 

Treating  the  other  feeding  stuffs  in  the  same  way  we  determine  the 
cost  of  one  pound  of  digestible  nutrients  in  each. 

Table  II. 


Material. 


Linseed  meal...  

W beat  bran  

Wbeat  middlings  

{Hnten  meal.  

Buckwheat  middlings. 

Malt  sprouts  

Cotton  seed  meal  

Pea  meaL  

Oats  

Corn  meal  

Clover  hay   

Timothy  hay.  

Silage  

Mangolds..  

Milliit  hay  

Cornstalks  


Cost  of 
one  pound 
diuestible 
nutrients. 


fO.0139 

.(Xfi9 

.0084 

.01 

.015 

.013 

.0148 

.01 

.0119 

.0078 

.007 

.0176 

.0096 

.0174 

.0015 

.0041 


Comparing  first  the  coarse  fodders  we  note  that  digestible  nutrients 
cost  over  a  cent  and  three  quarters  in  timothy  hay  and  but  seven  tenths 
of  a  cent  per  pound  in  clover  hay.  A  reference  to  Table  I  shows  farther 
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that  the  per  cent  of  protein  in  the  latter  is  twice  as  great  as  in  the 
former.  ■  Protein  is  the  element  in  which  the  home  grown  feeds  are 
most  apt  to  be  lacking  and  the  one  that  has  to  be  purchased  usually 
in  the  form  of  bran  or  some  other  by-product  to  complete  an  efficient 
ration.  It  is  evident,  therefore,  at  the  outset  of  our  study  of  this 
problem,  that  we  can  hardly  afford  to  feed  timothy  hay  if  we  have 
abundant  supply  of  clover.  In  fact,  if  clover  hay  can  be  purchased, 
at  the  prices  named,  it  would  be  better  to  sell  the  timothy  and  buy 
clover  if  the  supply  is  short. 

Corn  stalks  and  millet  hay  furnish  digestible  nutrients  at  small  cost, 
but  these  digestible  nutrients  so  furnished  are  very  low  in  protein, 
and  call  for  the  purchase  of  relatively  large  amounts  of  by-products 
to  supply  this  element.  Comparing  silage  and  mangolds,  both  of  which 
are  succulent  fodders,  we  find  that  the  former  is  much  the  more 
economical.  Since  both  are  produced  on  the  farm,  and  neither  is  a 
readily  marketable  commodity,  both  will  be  fed,  and  such  a  course 
is  advisable,  since  it  affords  variety  to  the  ration.  When,  in  the  spring, 
plans  are  being  devised  for  growing  food  far  the  herd  the  ensuing 
winter,  the  relative  cost  of  digestible  nutrients  in  silage  and  mangolds 
will  be  borne  in  mind  and  the  silage  will  be  relied  upon  as  the  chief 
succulent  feed,  and  only  enough  of  the  mangolds  raised  to  furnish  the 
desirable  variety. 

Among  the  grains  and  by-products,  corn  meal  furnishes  the  essential 
food  elements  more  cheaply  than  does  any  other.  Next  in  the  list 
comes  wheat  bran  at  .8  of  a  cent  per  pound,  for  digestible  nutrients. 
It  so  happens  that  a  combination  of  corn  meal  and  bran  fits  into  the 
most  common  mixtures  of  coarse  fodders  most  perfectly  and  furnishes 
the  desired  grain  ration  at  relatively  low  cost.  In  chemical  compo- 
sition oats  and  bran  are  similar,  the  latter  being  somewhat  richer 
in  protein  and  the  former  in  fat.  At  the  prices  assumed,  one  pound 
of  digestible  nutrients  in  whole  oats  is  worth  $.0119  and  in  bran  but 
$.008,  or  32  per  cent  less.  When,  therefore,  bran  is  worth  $9.50  per 
ton  it  furnishes  digestible  nutrients  of  approximately  the  same  quality 
at  the  same  price  per  pound  that  oats  would  furnish  them  if  worth 
but  fifteen  cents  per  bushel.  In  other  words,  as  far  as  chemical  com- 
position goes,  oats  at  fifteen  cents  per  bushel  are  of  equal  feeding 
value  with  bran  at  $9.50  per  ton. 

Both  gluten  meal  and  pea  meal  are  rich  in  protein,  and  are  there- 
fore feeding  stuffs  which  the  farmers  will  buy  to  mix  with  corn  stalks, 
millet  hay  and  other  coarse  feeds  which  are  poor  in  protein;  but  gluten 
meal  contains  per  hundred  pounds,  28.8  pounds  of  protein,  while  pea 
meal  has  per  hundred  pounds  but  18.  Both  furnish  digestible  nutri- 
ents, at  the  prices  assumed,  at  one  cent  per  pound.  As  far,  therefore, 
as  total  digestible  nutrients  are  concerned,  if  bran  is  worth  $9.50  per 
ton,  both  gluten  meal  and  pea  meal  should  be  worth  $12.66  to  furnish 
digestible  nutrients  at  the  same  price  per  pound.  In  the  same  way, 
counting  the  cost  per  pound  of  total  digestible  nutrients  and  regard- 
ing in  this  view  of  the  case  a  pound  of  protein,  a  pound  of  carbohy- 
drates and  a  pound  of  fat  of  equal  value,  we  could  estimate  the  prices 
at  which  other  grains  and  by-products  must  be  sold  to  furnish  digestible 
nutrients  as  cheaply  as  bran  at  $9.50  per  ton.  In  such  a  table,  buck- 
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wheat  middlings  would  be  rated  at  $ 9.61  per  ton,  malt  sprouts  at 
$9.12,  cotton  seed  meal  at  $10.63  and  linseed  meal,  old  process,  at 
$  10.78.  These  figures,  however,  would  be  entirely  misleading  as  indi- 
cating the  relative  value  of  these  different  grain  feeds  for  the  use 
of  the  farmer.  He  can  supply  the  carbohydrates  and  fat  much  more 
cheaply  in  the  form  of  hay,  corn  stalks/  silage  and  straw  than  he  can 
purchase  them  in  these  expensive  by-products. 

A  very  little  experience  in  calculating  rations  will  emphasize  the 
fact  that  protein  is  the  one  element  which  he  will  have  to  look  for 
in  the  feeding  stuffs  he  buys.  A  comparison  of  these  by-products  as 
to  their  content  of  protein  and  relative  prices  may  give  some  light 
as  to  which  furnishes  protein  most  cheaply.  If  the  price  per  ton  be 
divided  by  the  number  of  pounds  of  protein  in  a  ton  the  result  will 
be  the  cost  of  a  pound  of  protein  in  the  given  material  if  the  value 
of  the  other  constituents  be  not  regarded.  At  the  prices  assumed  in 
this  bulletin  cotton  seed  meal  would  supply  protein  at  f  .027  per  pound, 
gluten  meal  at  $.0295,  linseed  meal  at  $.034,  malt  sprouts  at  $.038  and 
pea  meal  at  $.044.  These  prices  of  the  protein  in  the  different  mate- 
rials do  not  give  an  accurate  indication  of  the  relative  values  of  those 
materials  as  a  whole,  but  will  aid  us  in  selecting  the  ones  to  purchase 
to  go  with  our  cheapest  fodder,  characteristically  poor  in  protein. 

Having  at  his  command  a  lot  of  corn  stalks,  millet  hay,  clover  hay 
and  mangolds  besides  the  silage  he  must  choose  between  them  the  one 
which  he  will  use  for  the  basis  of  his  ration.  If  sheep  are  kept  and 
young  stock  of  the  cattle  kind,  he  will  naturally  devote  his  silage 
to  the  milk  cows  and  the  bulk  of  the  remaining  coarse  materials  to 
the  other  stock.  With  the  silage  he  will  feed  some  kind  of  hay.  Let 
us  suppose  that  he  should  decide  to  feed  thirty-five  pounds  of  silage 
and  ten  pounds  of  clover  hay  per  cow.  Table  1  shows  the  amounts 
of  dry  matter  and  digestible  nutrients  in  one  pound  of  these  mate- 
rials. Multiplying  these  amounts  of  dry  matter,  protein  carbohydrates 
and  fat  in  one  pound  of  silage  by  35  and  the  amounts  of  dry  matter 
and  digestible  nutrients  in  one  pound  of  clover  hay  by  ten,  we  have 
the  amounts  shown  in  the  following  table: 


Dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Cost. 

lbs. 
7.35 
8.47 

lbs. 

.315 
.65 

lbs. 
4.00 
8.49 

lbs. 
.217 
.16 

10.0438 

.03 

In  both  fc  

15.82 

.965 

7.49 

.877 

$0.0738 

As  we  have  seen,  the  combined  experience  of  practical  feeders  and 
the  investigations  of  the  Experiment  Stations  have  shown  that  a  cow 
needs  not  far  from  24  pounds  of  dry  matter  per  day  if  she  is  in  the 
middle  of  her  period  of  lactation,  is  of  medium  size  and  is  giving 
an  average  flow  of  milk.  In  this  dry  matter  there  should  be  fully 
2.2  pounds  of  protein  and  as  much  of  the  carbohydrates  and  fat  as 
we  can  get  the  ration  to  encompass  and  the  cow  to  eat,  which  will 
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not  be  far  from  13  pounds  of  the  former  and  from  .75  to  1  pound  of 
fat.  The  silage  and  clover  hay  together  contain  but  15.82  pounds  of 
dry  matter,  the  lacking  8.18  pounds  must  be  derived  from  some  other 
material.  There  is  also  a  lack  of  1.235  pounds  of  the  protein.  Of  the 
grain  feeds  and  by-products,  wheat  bran  furnishes  digestible  nutrients 
at  the  smallest  cost.  Moreover,  a  reference  to  table  1  discloses  the 
fact  that  while  10  pounds  of  bran  will  furnish  more  than  the  needed 
amount  of  dry  matter,  namely,  8.8  pounds,  it  will  supply  also  the 
needed  protein,  1.26  pounds.   We  can  then  make  a  new  table,  thus: 


Ration  1. 


Dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat 

Cost. 

lbs. 
15.82 
8.8 

lbs. 
.965 
1.26 

lbs. 
7.49 
4.41 

lbs. 
.877 
.29 

•0.0788 
.0425 

TotaL  

24.82 

2.225 

11.90 

.667 

•0.1168 

This  ration,  costing  eleven  and  a  half  cents,  or  slightly  more,  per 
day  per  cow,  contains  enough  both  of  dry  matter  and  protein,  but  is 
somewhat  deficient  in  carbohydrates. 

To  compare  with  this  ration,  let  us  make  up  one,  using  the  corn 
and  oats  already  on  the  farm,  that  we  may  know  whether  it  is  wise 
to  sell  any  of  this  grain  to  buy  bran.  Using  the  silage  and  clover 
hay  as  before,  Jet  us  first  form  a  ration  in  which  five  pounds  of  a 
mixture  of  equal  parts  by  weight  of  corn  and  oats  ground  together  is 
substituted  for  five  pounds  of  bran.  The  ration  will  then  stand  like 
this: 

Ration  2. 


Dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Cost. 

lbs. 
15.82 
4.46 
4.40 

lbs. 
.965 
.431 
.68 

lbs. 
7.49 
2.74 
2.21 

lbs. 

.377 
.18 
.14 

80.0738 
.0844 
.0218 

TotaL  

24.68 

2.026 

12.44 

.702 

10.1295 

In  obtaining  the  cost  of  the  corn  and  oats  in  this  instance  one 
eighth  of  the  cost  of  the  original  grains  is  added  for  grinding. 

This  ration  costs  1.32  cents  per  cow  per  day  more  than  the  former 
one.  It  does  not  necessarily  follow,  however,  that  it  should  not  be 
used.  The  distance  from  market  and  from  the  mill  would  have  to  be 
considered.  If  the  grinding  can  be  done  by  a  windmill  or  a  cheap 
power  on  the  farm  it  may  pay  better  to  use  the  corn  and  oats  than 
to  sell  them  and  buy  bran  at  the  prices  assumed.   In  the  silage  there 
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is,  of  course,  considerable  corn,  and  it  would  be  expected  that,  for  the 
sake  of  variety,  it  would  be  better  to  use  grain  other  than  corn  to  supple- 
ment the  ration. 

Examining  Table  II  again  it  is  noticed  that  millet  hay  furnishes 
digestible  nutrients  so  cheaply  that  it  is  probable  that  it  could  be 
used  to  advantage  in  the  ration  with  silage.  Fifteen  pounds  per  day 
would  be  a  fair  amount  to  try,  the  ration  would  then  be: 


Ration  S. 


* 

Dry 
matter. 

Protein. 

Carbo- 
hydrates. 

Fat. 

Cost. 

lbs. 
6.90 
18.70 

lbs. 
.27 
.61 

lbs. 
8.43 
7.56 

lbs. 
.186 
.015 

$0.0375 
.0875 

20.00 
5.42 

.88 
1.18 

10.90 
8.17 

•886 
.10 

.075 
.045 

Total  „  

25.42 

2.06 

18.16 

.486 

10.12 

The  silage  and  millet  hay  lack  four  pounds  of  dry  matter  and  one 
and  two  tenths  pounds  of  protein  of  conforming  with  the  standard 
ration,  as  found  below  for  the  average  sized  cows  of  the  College  herd, 
and  falls  still  farther  below  the  German  standard.  Table  I  shows 
that  six  pounds  of  malt  sprouts  would  furnish  an  ample  amount  of 
dry  matter,  and  with  it  nearly  enough  protein  to  make  the  ration  ideal. 
With  the  sprouts  added  the  ration  is  as  completed  above  and  costs 
twelve  cents  per  day  per  cow. 

Remembering  that  gluten  meal  furnishes  protein  more  cheaply  than 
malt  sprouts  do,  we  might  try  five  pounds  of  gluten  meal  instead  of 
the  malt  sprouts.  The  3Q  pounds  of  silage  and  15  pounds  of  millet 
hay,  with  five  pounds  of  gluten  meal,  would  make  a  ration  having 
24.52  pounds  of  dry  matter,  2.32  pounds  of  protein,  12.96  of  carbohydrates 
and  .93  of  fat.  Though  the  ration  is  more  nearly  perfect  its  cost  is  one 
quarter  of  a  cent  less  per  day. 

Before  deciding  on  the  ration  to  be  used,  other  combinations  will 
be  calculated  in  the  same  way  with  other  feed  stuffs  to  find  out  whether 
a  cheaper  and  equally  efficient  ration  cannot  be  compounded.  The 
method  of  making  these  calculations  has  been  sufficiently  illustrated, 
and  it  will  be  enough  to  demonstrate  the  practicability  of  other  com- 
binations if  the  components  are  stated  and  the  totals  of  the  dry  mat- 
ter, protein,  carbohydrates,  fat  and  cost.  Every  reader  of  the  bulletin, 
however,  who  keeps  dairy  cows  should  make  an  inventory  of  the  fodders 
and  grains  he  has  on  hand  and  of  such  materials  as  he  can  purchase 
in  the  market,  should  set  down  the  market  price  of  the  latter  and  the 
selling  price  of  the  former,  and  with  such  data  should  compute  several 
rations,  adopting  the  one  giving  the  greatest  efficiency  at  least  cost. 
Experience  must  teach  the  peculiarities  of  each  feeding  stuff.  In  the 
dairy  literature  he  will  find  recorded  the  results  of  experiments  with 
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nearly,  if  not  quite  every  feeding  stuff  on  the  list.  Of  this  information 
lie  should  avail  himself  and  should  modify  his  adopted  ration  accord- 
ingly. It  may  be  that  his  cheapest  ration  is  not  available  because 
*ome  one  component  is  illy  adapted  to  the  production  of  milk  for  the 
purpose  he  wants  it.  When  fed,  the  ration  may  produce  too  soft  butter, 
or  too  hard,  or  it  may  be  that  while  the  calculated  amount  of  dry 
matter,  protein  and  other  constituents,  is  theoretically  correct,  the  com- 
bination is  distasteful  to  the  cow  or  does  not  keep  her  bowels  in  their 
normal  condition.  All  of  these  factors  must  be  considered  and  given 
■due  weight  in  practical  dairy  feeding.  With  all  the  information  he 
can  obtain  from  bulletins  or  other  sources,  and  with  all  the  experi- 
ence obtained  from  feeding  good  and  poor  cows  through  many  years, 
it  is,  after  all,  that  indefinable  something  that  we  call  judgment  that 
determines  the  adaptability  of  the  ration  and  the  production  of  profit 
from  feeding  cows. 

With  the  materials  in  our  supposed  case  the  following  combinations 
are  suggested: 

Ration  5. 

Forty  pounds  of  silage,  10  pounds  timothy  hay,  5  pounds  of  pea  meal, 
4  pounds  of  gluten  meal,  this  ration  gives  the  results  as  under: 

Dry  matter       ------  24.99  pounds. 

Protein        -------  2.29  pounds. 

Carbohydrates            -                 -        -        -  18  47  pounds. 

Fat    -------        -  .88  pounds. 

Cost   10.164 

Ration  6. 

If  15  pounds  of  clover  hay  be  substituted  in  this  ration  for  the  10 
pounds  of  timothy  hay  and  4  pounds  of  gluten  meal  the  results  will  be 

Dry  matter       -        -        -        -        -        -  25.58  pounds. 

Protein        ...        -        -        -         -        -  2.28  pounds. 

Carbohydrates            -----  12.66  pounds. 

Fat    --------  .528  pounds. 

Cost       -        -         -        -                 -        -  10.185 

A  ration  nearly  as  efficient  and  three  cents  per  day  cheaper. 
Still  other  combinations,  without  silage  as  a  basis,  are  suggested. 

Ration  7. 

Corn  stalks,  8  pounds;  clover  hay,  10  pounds;  corn  meal,  4  pounds; 
wheat  bran,  10  pounds,  containing 

Dry  matter       -                          ...  25.52  pounds. 

Protein        -------  2.85  pounds. 

Carbohydrates            -        -        -        -        -  18.23  pounds. 

Fat  1  -        -        -        -        -         -        -        -  .68  pounds. 

Cost   10.1086 

A  ration  rather  high  in  dry  matter,  but  very  cheap  and  worth  trying. 
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Ration  8. 


Or,  cornstalks,  10  pounds;  clover  hay,  8  pounds;  corn  meal,  4  pounds; 
wheat  bran,  10  pounds,  containing 


As  far  as  indicated  by  the  chemical  composition  of  the  feeding  stuffs 
and  the  mathematical  calculations  based  thereon,  the  rations  to  be  used 
with  feeding  stuffs  at  the  prices  named  will  be  made  up  of  clover  hay, 
millet  hay,  silage,  roots,  cornstalks,  corn  meal,  wheat  bran  and  oats 
and  gluten  meal.  The  wheat  and  timothy  hay  would  be  sold,  and  of 
the  feeding  stuffs  in  the  market  wheat  bran,  gluten  meal,  malt  sprouts, 
linseed  meal,  or  cotton  seed  meal  would  be  purchased,  the  choice  depend- 
ing on  the  amounts  of  the  different  coarse  fodders  on  hand. 

If  the  supply  of  clover  hay  was  sufficient,  bran  would  be  the  by-product 
to  be  bought,  but  if  it  is  necessary  to  feed  up  a  considerable  quantity 
of  cornstalks  and  millet  hay,  cotton  seed  meal,  gluten  meal  or  linseed 
meal  in  the  order  named  would  be  chosen  because  they  furnish  the 
needed  protein  cheaply.  Cotton  seed  meal  cannot  be  fed  in  larger 
amounts  than  2  pounds  per  day  per  cow,  a  fact  to  be  remembered  in 
calculating  the  amount  of  protein  to  be  derived  from  it. 

But  rations  cannot  be  built  up  on  mathematical  rules  alone.  The 
peculiarities  of  the  different  cows,  the  milk  yield,  the  lapse  of  the 
period  of  lactation  must  all  be  considered.  The  rules  and  methods  here 
given  are  but  helps  to  the  experienced  feeder.  They  are  not  to  take  the 
place  of  judgment  and  experience,  but  to  aid  them.  Cattle  feeding  can- 
not be  relegated  to  the  realm  of  applied  mathematics  nor  can  the  tyro 
succeed  as  a  cow  feeder  by  studying  chemical  formulae  and  rules  of 
computing  rations.  Given,  however,  a  thoughtful  and  experienced  feeder, 
he  can,  by  studying  the  composition  of  feeding  materials,  learn  how  to 
combine  them  to  keep  up  the  production  of  his  herd  at  less  cost  and 
by  reducing  the  cost,  increase  the  profit. 


The  records  of  the  feeding  and  milk  yields  of  the  dairy  herd  at  the 
College  may  be  studied  in  reference  to  the  average  amount  of  dry 
matter,  protein,  carbohydrates  and  fat  consumed  per  thousand  pound 
live  weight  per  cow  per  day,  and  thus  some  light  may  be  thrown  on 
the  question  of  a  standard  ration  for  dairy  cows  suitable  to  Michigan 
conditions.  The  College  herd  has  been  managed  not  differently  from 
other  herds  in  the  State  except  that  the  feed  has  been  weighed  as 
has  also  been  the  milk  yield.  It.  must  be  remembered  in  considering 
these  records  that  to  obtain  them,  it  has  been  necessary  to  weigh  all 
the  coarse  fodder,  all  the  grain,  and  in  fact  everything  eaten  by  each 
cow,  to  set  down  the  dates  of  the  birth  of  the  calf,  the  weights  of  the 
cow  at  weekly  intervals,  and  the  weights  of  each  mess  of  milk  and  its 


Dry  matter 
,  Protein 
Carbohydrates 
Fat  - 
Cost 


25  02  pounds. 
2.26  pounds. 
18.28  pounds. 


.61  pounds. 
$0.10 


THE  M.  A.  0.  STANDARD  BATION,  FOB  DAIRY  COWS. 
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per  cent  of  fat  as  shown  by  the  Babcock  test.  This  has  involved  an 
immense  amount  of  labor,  but  it  has  been  absolutely  necessary,  to  make 
the  results  accurate  and  trustworthy. 

The  essential  facts  in  the  history  of  the  cows,  whose  partial  recordB 
are  considered  in  the  formulation  of  the  College  standard  ration,  are 
given  in  the  following  table.  Since  many  of  the  cows  were  used  in 
experiments  which  necessitated  conditions  modifying  their  yields  or  food 
consumption  and  since  some  cows  calved  in  the  spring  and  were  nearly 
dry  the  following  winter,  but  part  of  the  total  records  at  hand  are 
available  for  the  purposes  of  this  discussion.  It  is  important  that  the 
breed  of  the  cow,  the  date  of  her  birth  and  her  yields  of  milk  and  fat 
in  successive  milking  periods  be  set  forth  that  a  clear  idea  may  be 
had  of  the  general  effect  of  the  rations  on  the  subsequent  usefulness 
of  the  cow  and  that  it  may  be  farther  shown  that  the  cows  were  indi- 
viduals of  fully  average  merit. 


TABLE  III. —Some  College  Cows  and  their  Becords. 


Date 
of  birth. 

Yields  of  milk  and  fat. 

Name. 

Breed. 

i&nQing. 

Length, 
months. 

Milk, 
lbs. 

Fat, 
lbs. 

Butter, 
lbs. 

ASAn  Tf 

Guernsey... 

Jan.  12,.'92j 

July,  *95 
Sept.,  '98 
Aug.,  '97 

10 
10 

3,155  9 
6,04318 
5,049.6 

157  94 
340.65 

184  26 

9Vl'.42 

10 

251.87 

298.84 

May  11,  '90 1 

Aug.,  '95 
Oct.,  '98 
Aug.,  '97 

11 
11 

"  6.559. 
11,314.71 
4,565.9 

316.26 
553.06 

868.97 
645.23 

4 

207.91 

242.56 

College  Pogis  II  

Jersey  

Nov.  18,  '92 1 

Sept.,  '95 
Sept.,  '96 
Aug.,  *97 

11 
11 

4,793.5 
6,853. 

227.05 
352.36 

264.99 
411.08 
388.14 

10 

6,306.4 

330.96 

Polly's  Blossom  

Guernsey... 

Aug.  21,  '92 1 

Nov.,  '95 
Mar.,  '96 

11 

5,231.7 
1,875.1 

244.66 
82.52 

285.48 
96.27 

3 

College  Dame  LeBrocq 

Feb.  29,  '92 1 

Aug.,  '95 
Sept.,  '96 

10 
U 

4,182.8 
6,394.8 

246.57 
384.68 

287.66 
448.97 

Red  Polled. 

July 27,  '93... 

Oct.,  '96 

15 

5,913.6 

7,574.5 
7,250.4 

234.85 

278.99 

  '92 

Oatka  

Holstein.... 

Mar.  26,  '90 1 

Aug.,  *94 
Dec..  '95 
April,  '97 

9 

15 
12 

11,909.8 
11,859.1 

379.42 
346.82 

442.65 
404.62 

College  Rosa  Bonheur . 

Holstein.... 

Feb.  6t  '94.... 

Aug.,  '97 

12 

14,171.9 

453.79 

529.42 

Holstein.... 

Jan.  18,  '90  j 

Nov.,  '95 
Aug.,  '97 

19 

18 

30,514.2 
29,544.77 

915.94 
941.31 

1,068.60 
1,096.19 

Aaggie  Wayne  

Holstein.... 

Nov.  10.  '90 1 

Oct.,  '98 

14,385.1 
6,597.9 

"""236T66 

Mar.,  '95 

8 

College  Pauline  Wayne 

Holstein.... 

Jan.  28,  '92  j 

Dec,  '95 
Jan.,  '97 

12 
12 

8,186.4 
11,096.4 

265.46 
853.90 

309.70 
412.88 

Houwtje  D  

Holstein..  - 

May  12,  '88  j 

Nov.,  '95 
Nov.,  '96 

18 
12 

22,686.4 
16,753. 

800.17 
570.81 

938.50 
665.94 

Coll.  Pauline  America . 

Holstein.... 

Oct.  31,  '92 1 

Jan.,  '96 
June,  '97 

14 

12 

8,216.4 
7,195.0 

258.75 
206.04 

901.87 
810.40 

College  Honwtje  

Holstein.... 

April  18,  '91 1 

Dec.,  '94 

7,482.8 

239.45 

279.86 

Jan.,  '96 

12 

9,247.4 

287.15 

885.01 
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Victoria  B.  was  a  Shorthorn  not  belonging  to  the  dairy  herd,  and  her 
records  for  successive  periods  of  lactation  cannot  for  that  reason  be 
given.  Jersey  and  Milla  were  grade  cows,  temporarily  in  the  herd 
for  use  in  an  experiment.  Their  behavior  was  normal,  however,  and 
although  their  records  cannot  be  given  for  the  months  preceding,  a 
note  was  taken  of  their  yields  at  the  time  the  feeding  recorded  in  the 
table  below  was  made. 

The  Feed. — Silage  formed  the  bulk  of  the  ration.  With  the  silage  was 
fed  a  mixed  hay  composed  of  undetermined  proportions  of  timothy  and 
clover.  Other  coarse  fodders,  such  as  cornstalks,  millet  hay,  alfalfa 
hay  and  small  amounts  of  other  fodders  were  occasionally  used. 

The  grain  ration  has  consisted  of  various  mixtures  of  corn,  oats,  bran, 
linseed  meal,  cotton  seed  meal,  gluten  meal,  and  occasionally  small 
amounts  of  other  commercial  grains  and  by-products.  During  the  win- 
ter of  '94-95  wheat  was  very  cheap  and  limited  quantities  of  it  were 
fed.  The  main  grain  ration  for  that  winter  consisted  of  one  half  of  a 
mixture  of  linseed  meal,  bran,  oats  and  corn,  in  the  proportion  of  one 
part  of  linseed  meal  to  two  of  bran,  three  of  oats,  and  four  of  corn, 
and  one  half  of  a  mixture  of  bran  and  wheat,  half  and  half.  During 
the  winter  of  '95-96  the  usual  grain  ration  consisted  wholly  of  one  part 
linseed  meal,  two  of  oats,  three  of  bran  and  four  of  corn.  In  the  winter 
of  '96-97  the  grain  ration  was  made  up  of  one  part  linseed  meal,  two 
parts  corn,  three  of  bran,  and  four  of  oats. 

To  give  variety  to  the  ration,  roots  were  fed  almost  continuously  dur- 
ing the  winter  months.  These  roots  were  for  the  most  part  mangolds, 
sometimes  sugar  beets  or  carrots. 

The  composition  of  the  feeding  stuffs  being  known,  and  the  amounts 
fed  daily  having  been  carefully  weighed,  it  was  not  difficult  to  deter- 
mine the  composition  of  the  average  daily  ration  of  the  various  cows. 
The  method  of  feeding  differed  somewhat  from  that  generally  used 
by  experiment  stations,  but  was  the  one  adopted  after  considerable 
thought,  and  is  one  which  is  approved  by  farther  experience. 

The  coarse  fodders  are  weighed  daily  to  each  animal,  the  quantities 
given  being  gauged  by  the  judgment  of  the  feeder.  Weights  are  taken 
on  scales  that  read  to  half  a  pound.  Variations  of  a  less  quantity  in 
these  cheap  and  relatively  heavy  fodders  are  not  material.  It  was 
found,  after  trying  the  method  for  a  year  with  the  large  herd,  that 
to  weigh  the  grain  daily  for  each  cow  involved  so  many  delicate  weights 
and  permitted  so  many  errors  that  some  other  scheme  had  to  be  devised 
to  insure  accurate  results.  For  the  years  1895, 1896  and  1897,  therefore, 
a  box  large  enough  to  hold  two  hundred  pounds  of  the  grain  mixture 
has  been  provided  for  each  cow.  Into  this  box  there  is  weighed  weekly 
enough  grain  to  more  than  last  a  week.  At  the  close  of  the  week  the 
box  and  the  grain  remaining  in  it  are  weighed  and  that  weight  sub- 
tracted from  the  weight  of  grain  and  box  at  the  beginning  of  the  week. 
In  this  way  the  amount  of  grain  consumed  by  the  cow  during  the 
week  is  accurately  determined.  This  method  is  not  applicable  to  exper- 
iments whose  results  depend  upon  a  knowledge  of  the  amount  of  grain 
consumed  each  particular  day,  but  recommends  itself  to  conditions 
where  the  record  of  food  consumption  for  a  long  time  is  contemplated. 
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Analyses  of  the  feeding  materials  were  made  by  the  chemical  depart- 
ment of  the  Station  not  infrequently.  To  bring  together  many  of  these 
analyses  the  following  table  is  given: 


Composition  of  Michigan  feeding  stuffs,  {original  analyses). 


Oat  and  pea  silage   

Lathyrus  silage  

Lathyrus  in  full  bloom.  

Millet  silage  

Silage—Deo.- 10,  '95  

Jan.  18,  '96  

Jan.  20,  '96  

Feb.  4, '98  

Feb.  15,  '96  

Feb.  25,  '96  

Mar.  4, '98  

Mar.  17,  '98  

Mar.  24,  '98  

Dried  pasture  grass  

Timothy  hay  

Common  millet  seed  

Hungarian  seed   

Fodder  corn— Aug.  24,  "98  

Aug.  27,  '98  

Aug.  31,  '98.  

Sept.  1,  '96-very  thick  

Rows  14  inches  

Bows  28  inches..  

Bows  42  inches   

Bows  42x42  

Sorghum— Sept.  2,  '98  

Corn— Sept.  16,  '98  

Silage—Dec.  1,  '98-out  Sept.  16... 

Cut  Sept.  7  

Cut  Ang.  31  

Cut  Aug.  27  

Kaffir  corn— silage  

Sorghum  silage  

Corn  silage— Jan.  27,  '97  

Beans  

Fodder  corn— Aug.  11,  '97_  

Aug.  27,  '97  

Sept.  7,  '97  

Sept.  15,  '67  

Sept.  22,  '97— rows  7  inches  

Rows  14  inches  

Rows  42  inches  

Salter's  fodder  corn— Sept.  22,  '97 


Dry 
matter. 


85.43 
21.06 
19.94 
42.90 
31.38 

27.65 
22.82 
26.08 
21.74 
21.99 

20.49 
17.95 
20.37 
86.05 
82.30 

85.72 
80.91 
26.88 
23.57 
28.49 

30.75 
32.24 
34.31 
80.06 
29.18 

19.91 
34.62 
25.31 
15.40 
16.98 

21.74 
24.09 
19.97 
22.31 
67.80 

17.31 
20.87 
27.49 
34.86 

35.21 
37.69 
40.50 
30.62 


Protein. 


6.25 
5.31 
5.58 
3.18 


8.14 
6.43 

13.96 
15.75 
2.85 
2.06 
1.19 

.98 
1.06 
2.55 
2.01 
2.02 

1.10 
2.34 
2.13 
1.29 


1.03 
.87 
1.36 
1.83 
21.81 

2.23 
2.02 
2.75 
3.02 

1.41 

2.12 
3.06 
2.41 


N.  free 
extract. 


12.20 
6.59 
7.34 

19.51 


14.81 
85.45 

53.54 
50.15 
15.56 
14.29 
18.54 

19.79 
21.47 
22.95 
19.57 
19.18 

11.25 
21.66 
13.73 
7.96 
10.73 

12.69 
13.23 
10.27 
12.81 
36.08 

8.62 
12.60 
17.61 

23.28 

23.51 
24.70 
28.39 
20.17 


Crude 
fiber. 


13.00 
8.47 
.  5.25 
15.10 


7.94 
33.09 

11.06 
8.20 
6.05 
5.42 
5.97 

8.03 
7.62 
6.24 
6.25 
5.62 

5.60 
7.77 
6.84 
4.65 
4.11 

6.00 
7.62 
6.74 
5.86 
2.64 

4.76 
4.51 
5.00 
6.14 

7.99 
8.14 
6.31 

5.82 


Fat. 


1.15 
1.04 
.48 
.73 


1.68 
1.56 

4.39 

3.87 
.72 
.67 
.91 

.54 
.65 

1.22 
.98 

1.04 

1.16 
1.29 
.98 
.56 
.59 

.77 
.79 
.65 
1.84 
3.09 

.82 
.56 
.77 
1.05 

.57 
.79 
1.27 
.78 


While  the  composition  of  the  grain  ration  was  fixed  in  the  office  of 
the  Farm  Department  of  the  Experiment  Station,  the  amount  to  be 
fed  each  day  to  each  cow  was  left  to  the  judgment  of  the  expert  herds- 
man. This  plan  was  inevitable.  No  cow  wants  day  after  day  the  same 
amount  of  food  nor  even  the  same  mixture.  When  the  weather  is  cold 
and  keen,  her  appetite  is  more  vigorous,  even  if  she  is  kept  in  a  rela- 
tively warm  but  well  ventilated  barn,  than  on  a  warm  and  murky  day. 
The  proportion  of  coarse  fodders  to  grain  may  profitably  be  increased 
on  such  occasions.   The  quantity,  therefore,  both  of  the  coarse  fodders 
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and  of  the  grain  feed  and  by-products  was  left  entirely  to  the  judgment 
of  the  man  who  fed  the  cows  and  who  adjusted  the  quantity  to  the 
milk  yield  and  the  condition  of  the  bowels. 

It  is  interesting  to  note  how  nearly  the  daily  ration  thus  prepared 
for  a  dairy  herd  by  an  expert  feeder  compares  with  the  standard  pro- 
posed in  Germany  or  recommended  by  Prof.  Woll. 

In  the  tables  that  follow,  there  is  recorded  the  average  daily  ration 
for  several  cows  of  the  herd.  The  records  of  such  cows  only  are  used 
for  this  table  as  were  not  undergoing  experiments  which  involved  sudden 
or  unusual  changes  of  diet.  The  average  daily  ration  is  given  for  the 
month  indicated.  In  nearly  every  case  silage  formed  the  basis  of  that 
ration.  To  obtain  the  daily  ration  for  the  month  the  amount  of  silage 
consumed  during  the  month  was  divided  by  the  number  of  days  in 
the  month.  It  would  naturally  be  expected  that  a  large  cow  would 
eat  more  than  a  small  one,  and  it  would  hardly  be  fair  to  compare 
the  work  of  different  cows  on  the  basis  of  the  total  amount  of  feed 
consumed  per  day.  For  that  reason  the  table  gives  not  the  average 
amount  of  silage  consumed  per  day,  but  the  average  amount  of  silage 
consumed  per  day  per  thousand  pounds  live  weight.  In  the  same  way  the 
amount  of  mangolds  or  hay  or  grain  set  down  in  the  table  is  deter- 
mined; first  all  that  the  cow  ate  of  the  given  material  in  the  month 
is  found  by  adding  together  the  amounts  fed  daily  and  the  sum  is 
divided  by  the  number  of  days  in  the  month  and  this  quotient  by  the 
weight  of  the  cow,  expressed  in  thousand  pounds  or  decimals  of  a  thou- 
sand pounds,  so  that  the  amount  set  down  in  the  table  represents  the 
average  daily  ration  per  thousand  pounds  live  weight  for  the  given 
month.  Necessarily,  the  grain  ration  varied  from  month  to  month  in 
composition  and  recalculation  was  necessary  even  when  the  grain  ration 
for  two  succeeding  months  was  identical  in  amount.. 

With  both  the  amount  and  composition  of  each  component  of  the 
ration  known  it  was  easy  to  calculate  the  dry  matter,  protein,  carbo- 
hydrates and  fat  consumed  daily. 

There  is,  then,  in  the  table,  the  actual  amount  of  dry  matter,  of 
digestible  protein,  digestible  carbohydrates  and  digestible  fat  in  the 
average  daily  ration  per  thousand  pounds  live  weight  of  the  cows  men- 
tioned, but  unless  some  indication  was  given  of  the  efficiency  of  the 
ration,  this  data  would  not  be  sufficient  to  form  a  basis  of  an  opinion  as 
to  its  merits.  The  effect  of  the  ration  is  measured  by  the  amount  of 
butter  fat  yielded  d.aily  and  the  changes  in  live  weight.  The  amount  of 
butter  fat  secreted  by  a  cow  varies  greatly  from  month  to  month.  It 
is  almost  invariably  greater  soon  after  the  birth  of  her  calf  and  gradu- 
ally decreases  as  her  milking  period  progresses.  After  the  column  giv- 
ing the  average  daily  fat  yield  for  the  month,  the  figure  in  the  next 
column  indicates  the  number  of  the  particular  month  in  the  milking 
period.  In  the  next  column  is  given  the  average  weight  of  the  cow  for 
the  month. 

To  illustrate,  the  first  name  on  the  list  of  the  smaller  cows  is  Aida  II. 
The  first  month  for  which  her  work  is  recorded  is  December,  1895.  Her 
average  daily  ration  per  thousand  pounds  Uve  weight  for  the  month  was 
30  pounds  of  silage,  15  pounds  of  mangolds,  2  pounds  of  hay  and  19 
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pounds  of  grain.  In  this  ration  there  was  27.51  pounds  of  dry  matter, 
2.60  pounds  of  protein,  15.03  pounds  of  digestible  carbohydrates  and 
.96  pound  digestible  fat.  The  next  column  shows  that  her  average 
daily  yield  of  fat  per  thousand  pounds  live  weight  was  1.07  pounds.  The 
next  column  shows  that  this  month  of  December  was  the  first  month 
after  the  birth  of  her  calf  and  therefore  the  first  in  this  period  of  lacta- 
tion, as  it  is  called,  and  finally  the  last  column  shows  the  average  weight 
of  the  cow  for  the  month.  The  cows  were  weighed  weekly  and  the 
amount  stated  is  the  average  of  the  weekly  weights.  By  comparing 
these  weights  for  successive  months  it  is  possible  to  determine  whether 
the  cow  was  gaining  or  losing  weight. 

It  is  important  to  know  in  what  part  of  the  period  of  lactation  the  given 
month  is,  because  the  amount  of  feed  eaten  in  proportion  to  the  fat 
yielded  is  much  less  during  the  earlier  months  of  the  milking  period 
than  it  is  later  and  where  the  yields  of  several  cows  are  to  be  compared 
this  point  must  be  noted. 


DAILY  RATIONS  PER  ONE  THOUSAND  POUNDS  LIVE  WEIGHT. 

Smaller  cows. 


Months. 

i 

§ 

Mangolds. 

& 

Grain. 

Dry  matter. 

a 

I 

Carbo- 
hydrates. 

*5 

£ 

2 

ft 

Month  after 
oalring. 

«s 

A 
JS 

Aid*  11: 
Dc,  1895  

lbs. 

30 

88 

Ibi. 
15 

lbs. 
2 

lbs. 
19 

lbs. 
27.51 

lbs. 
2.60 

lbp. 
15.08 

lb«. 
.96 

lbs. 
1.07 

1 

lbs. 
865 

Jed.,  1896  

15 

2 

18 

29.31 

2.86 

15.42 

.97 

1.42 

2 

915 

Feb.,  1K98  

87 

15 

2 

18 

26.97 

2.56 

15.82 

.95 

1.42 

8 

996 

Mar.,  1896  

31 

32 

15 

1 

18 

24.50 

2.46 

14.21 

.91 

1.81 

4 

969 

Apr.,  1898  

15 

1 

18 

24.70 

2.47 

14.82 

.92 

1.33 

5 

977 

Dec.,  1898  

31 

15 

4 

14 

24.08 

2.21 

13.04 

.82 

1.34 

•  2 

975 

44.5 

14.8 

3 

14 

25.52 

2.26 

13.90 

.88 

1.23 

3 

1,007 

Feb,  1897  

44.5 

14.8 

2 

13.98 

24.72 

2.23 

13.49 

.88 

1.22 

4 

1,025 

Mar.,  1897  

40 

14.8 

2 

14.7 

24.50 

2.27 

13.86 

.88 

1.09 

5 

1,063 

College  Pogis: 
Jan.,  1895  

16» 

6 

8 

18.99 

1.34 

10.66 

.3* 

1.18 

4 

954 

Feb ,  1895  

24 

6 

8 

17.17 

1.25 

9.63 

.44 

1.10 

5 

945 

Mar.,  1895  

20f 
31 

6 

8 

18.43 

1.95 

1248 

.54 

.95 

6 

956 

Dee.,  1*95  

11 

2 

18 

25.25 

2.19 

14.79 

.73 

1.70 

2 

1,070 

Jan.,  1898  

36 

15 

2 

18 

26.56 

2.86 

15.61 

.77 

1.82 

8 

1,086 

Feb.,  1898  

36 

15 

2 

18 

26.56 

2.36 

15.61 

.77 

1.80 

4 

1.130 

Mar.,  1896  

35 

15 

2 

18 

26.34 

2.85 

15.50 

.76 

1.80 

5 

1,150 

Apr.,  1896  

35 

15 

1 

18 

25.50 

2.81 

15:06 

.75 

1.66 

6 

1,144 

CoUege  Pock  11: 
Deo.,  1895  

37 

17 

2 

21 

81.65 

2.71 

17.54 

.87 

1.60 

2 

842 

Jan.,  1W>8  

41 

17 

2.5 

21 

82.94 

2.75 

18.18 

.94 

1.60 

3 

880 

Feb.,  1896  

83 

15 

2 

18.4 

26.28 

2.86 

15.46 

.76 

1.32 

4 

925 

Mar.,  1896  

35 

16 

1 

18.4 

25.97 

2.37 

15.84 

.77 

1.26 

5 

910 

Apr.,  18P6  

84 

16 

2 

17 

25.44 

2.26 

14.93 

.74 

1.21 

6 

960 

Dec.,  1898  

81 

15 

9 

14 

27.70 

2.40 

14.92 

.87 

1.63 

1 

975 

Jan.,  18*7  

Feb.,  1897  

44.5 
45 

14 

14.8 

3 
2 

13.6 
13.6 

25.17 
24.50 

2.21 
2.19 

13.70 
13.37 

.87 
.86 

1.50 
1.30 

2 
3 

l,OE5 
1,025 

Mar.,  1897  

45 

15 

2 

11.5 

22.66 

1.95 

12.89 

.78 

1.18 

4 

1,050 

Polly's  Blo*som : 
Jan ,  1896  

37 

14 

3 

12  5 

24.36 

1.96 

10.51 

.75 

1.00 

1 

812 

Feb.,  1896  

87 

17 

2.5 

17 

28.19 

2.48 

15.13 

.92 

1.13 

2 

840 

Mar.,  1896  

83 

17 

2 

20 

27.72 

2.75 

16.00 

1.00 

1.17 

3 

876 
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Smaller  cow8— concluded. 


Month. 

ft 

I 

Mangolds. 

Stalks. 

Hay. 

Grain. 

Dry  matter. 

Protein. 

m 
• 

•g-S 

Fat. 

Daily  fat. 

Month  after 
calving. 

Weight. 

L>OU6fffi  UAnjO  Lj8  DrOCQ  . 

1D8. 

lbs. 

Iha 
IDS. 

1Kb 

IDs. 

IDS. 

lbs. 

lbs 

IDS. 

lbs. 

lbs. 

lbs. 

rw_       <■  one 

1/6C..   lotto  . 

AS 

15 

1 

15.8 

22.92 

2.06 

10  to 
10. 06 

.68 

1.14 

4 

1,027 

T_  1BOA 

oD 

15 

2 

12.7 

28.70 

1.82 

19  AQ 

.62 

1.11 

5 

1,056 

Feb.,  1896  

85 

15 

2 

12  7 

21.64 

1  80 

12.61 

.62 

1.11 

6 

1,066 

Mar.,  1*98  

84 

15 

— - 

1 

11.8 

19.85 

1.62 

11.34 

.56 

1.02 

7 

15 

1 

10 

18  20 

1  49 

O  Hi. 

53 

1.11 

g 

llSfR 

Dec.,  1*96  

81 

14 



6 

12.3 

25.16 

1.98 

13.83 

.74 

1.36 

2 

1,078 

44 



A 

* 

19  A 

24.93 

2.14 

14.12 

.82 

1  on 

l.w 

g 

1  154 

Feb.,  1897  ........ 

45 

15 

"""" 

2 

11.2 

22!  32 

l!86 

12.73 

.75 

.70 

l)l90 

v^ara : 

T__         1 0Q7 

on 

oZ 

15 

.... 

3 

12 

22.72 

1.87 

19  Cfl 

.714 

1.12 

1 

1,000 

Feb.,  1897  

80 

15 

ii 
i* 

21  62 

9  ni. 

12.70 

77 

1  7A 

2 

Maw       1 0|V7 

OU 

17 

:::: 

2 

14 

2l!82 

2.06 

19  fiO 
14.  S3 

!77 

1.04 

8 

1,005 

Apr.,  1897  

80 

15 

2 

13 

20.94 

1.95 

12.04 

.73 

1.07 

4 

1,013 

College  Dame  Le  Brocq : 

25* 

6 

8 

22.82 

1.50 

12.67 

.34 
.38 

.75 

4 

864 

855 

Feb.,  1895  

24 

— 

6 

8 

1940 

1  82 

9.73 

.80 

5 

Mow       1  (>QK 

on* 

6 

8 

19.14 

1.95 

19  AO 

.51 

.76 

6 

878 

College  Ghemeatda : 

27 

15 

3 

15 

22.86 

2.01 

13.88 

.64 

1.10 

1 

1,066 

Mar.,  1896  

28 

15 

1.8 

18 

24.80 

2.27 

14.40 

.72 

1.17 

2 

1,137 

Jersey: 
Jan.,  1896  

14 

12 

5 

10 

17.54 

1.45 

10.28 

.44 

.38 

.91 

6 

800 

Feb  ,  1896  

8 

9 

5 

9 

15  31 

1.26 

8.85 

.92 

7 

775 

Mar.,  1896  

7 

2 

8 

10 

16.76 

1.89 

9.55 

.39 

.89 

8 

750 

Milla: 

Jan.,  1896  

18 

11 

6 

18 

21.14 

1.82 

12.56 

.53 

.90 

2 

945 

Feb ,  1896  

8 
10 

11 

3 

6 
12 

11 
13 

18.45 
28.82 

1.52 
1.88 

10.67 
13.31 

.46 

.52 

1.06 
.94 

8 
4 

950 
950 

Mar.,  1896  

Average  

29.88 

12.85 

1 

8.29 

14  12 

28.57 

2.06 

12.50 

.89 

1.21 

*  Millet  silage. 

t  Oat  and  pea  silage. 


Cows  nearly  dry. 


Month. 


CO 


II 


« to 

li 


.SP 


.  College  Houwtje : 

Dec.,  1896  

Jan.,  1897  

Feb.,  1897  

Mar.,  1897  

Apr.,  U97  

College  Pauline  Wayne : 

Dee.,  1896  

Jan.,  1897  

College  Pauline  America 

Dec.,  1896  

Jan,  1897....  

Feb.,  1897  

Mar.,  1*97  

Apr.,  1897  


lbs. 

27 


33 
33 


86 
36 


33 
38 
33 
88 
80 


lbs. 
10 
8 
7 
9 
8 


lbs. 


lbs. 
6 

7 

8.3 
6.5 
6. 


lbs. 

14.95 

15.20 

14.32 

15.00 

14.68 


18.51 
20.45 


18.95 
15.10 
15.82 
12.04 
12.37 


lbs. 

1.02 
1.17 
1.08 
1.12 
1.08 


1.31 
1.47 


.94 

1.27 
.91 
.90 


lbs. 

7.72 
8.62 
8.12 
8.50 
8.09 


9.49 

10.61 


6.93 
7.59 
9.01 

6.78 
6.88 


lbs. 

.47 

.53 

.492 

.51 

.47 


.58 
.64 


.40 
.44 
.53 
.39 
.40 


lbs. 
.4 
.4 
.84 
.4 
.4 


lbs. 

1,457 

1,484 

1,479 

1,512 

1,509 


1,402 
1,458 


1,494 

1,528 
1,565 
1,599 


Average  


82.75 


7.08 


.88 


6.28 


15.20 


1.09 


8.20 


.49 


.28 
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Larger  cows. 


Month. 


Oatka: 

Jan.,  1885.. 

Feb.,  1896. 

Mar ,  1895.. 

Apr.,  1896. 

Ifec,  1896.. 

Jan.,  1897.. 

Feb.,  1887.. 


College  Rosa  Bonheur: 

Deo.,  1896  

Jan.,  1887  

Feb.,  1897  

Mar.,  1887  


Belle  Sarcastic: 

Jan,  1895  

Feb.,  1885  

Mar.,  1895  

Apr.,  1885  

Mar.,  1896  .... 

Apr.,  1896  

Deo,  1896  

Jan.,  1897  

Feb.,  1897  

Mar.,  1897..... 


Aaggie  Wayne : 

Jan  ,  1885  

Feb.,  1895  

Mar.,  1895  


College  Victoria  B. ; 

Jan.,  1896  

Feb.,  1886  

Mar.,  1896  


College  Pauline  Wayne : 

Mar.,  1896  

Apr.,  1886  

Mar,,  1897  

Apr.,  1897  


Honwt je  D. : 

Jan.,  1895  

Feb.,  1895  

Mar.,  1895  

Apr.,  1895  

Dec,  1895  

Jan.,  1896  

F»b.,  1896  

Mar.,  1896  

Apr,  1896  

Jan.,  1897  

Feb.,  1897  

Mar.,  1897  


i 


lbs. 


34 


38 


28.7 
38.5 
40 
40 


23.80 

24.68 

25.00 

25.50 

22.6 

27.6 

30 

38.7 

40 

88.7 


26 
38 
25» 


90 


33 
28 
31 


45.6f 


83.75 

40.3 

40.2 

86 

34 

47 

40 

50 


lbs. 


29 


25.3 

18.4 

27.6 

82.0 

25.2 

39.5 

20 

20 

20 

19 


20 


41.2 


13 

28.2 

34.9 

33 

34 

20 

18 

18 


lbs. 


lbs. 
8 
3 
3 

.5 


4.2 
1.6 
1.3 
1.3 


1.5 
1.5 
1 


3.4 


2.6 
2.8 
2.2 
1.3 
.5 
5.5 
3 

2.5 


lbs. 

10 

10 

10 

19 

7 

8 

7 


11.9 
11.3 
11.0 
11.2 


12.70 
11.58 
12.32 
10.20 
14.10 
15.30 
13.83 
13.33 
12.00 
12.40 


19 
9 
11 


19 
19 
14 
18 


14 


13.83 
15.73 
14.80 
12.90 
12.10 
12.53 
10.00 
12.50 


lbs. 

19.95 

19.95 

19.95 

27.05 

14.77 

19.90 

18.49 


21.67 
20.46 
21.09 
21.09 


21.41 

28.00 

24.00 

24.26 

20.85 

23.87 

24.4 

26.2 

23.8 

23.73 


19.48 
20.80 
25.46 


17.70 
17.70 
17.51 


27.28 
25.43 
20.89 
21.07 


21.90 
21.44 
21.44 
19.56 
22.21 
27.24 
26.40 
22.98 
21.17 
27.25 
21.40 
25.39 


lbs. 
1.42 
1.42 
1.42 
2.41 
1  09 
1.88 
1.20 


1.95 
1.82 
1.86 
1.86 


1.95 
2.00 
2.30 
1.90 
2.05 
2.32 
2.19 
2.27 
2.05 
2.05 


1.31 
1.73 
2.21 


1.40 
1.40 
1.54 


2.48 
2.48 
1.92 
1.87 


2.14 
1.70 
1.70 
1.56 
2.01 
2.48 
2.41 
2.09 
1.97 
2.25 
1.79 
2.15 


II 


lbs. 
10.46 
10.46 
10.46 
16.13 
7.66 
9.86 
9.04 


11.82 
11.17 
11.62 
11.62 


12.00 
12.80 
12.82 
10.50 
12.16 
13.78 
13.28 
14.27 
13.01 
12.63 


9.73 
11.50 
14.15 


10.23 
10.23 
10.30 


16.10 
15.20 
11.65 
11.93 


12.97 
11.03 
11.03 
10.81 
14.38 
15.70 
15.37 
13.37 
12.41 
14.80 
11.70 
13.88 


lbs. 

.53 

.53 

.53 

.79 

.456 

.66 

.611 


.72 
.71 
.73 
.74 


.61 
.63 
.68 

.57 

.74 

.887 

.80 

.86 

.78 

.78 


.40 
.42 
.48 


.503 
.515 


.79 
.76 
.74 
.75 


.62 

.53 

.53 

.50 

.80 

.93 

.90 

.79 

.74 

.876 

.75 

.86 


4 


lbs. 
1.06 
1.08 

.90 
1.30 

.66 

.53 

.3 


.98 
.96 
.98 
.95 


1.13 
1.04 
1.00 

.98 
1.42 
1.87 
1.06 
1.04 
1.01 

.97 


.56 
.64 
.61 


.84 
.76 
.71 


1.38 
1.50 
1.08 
1.06 


1.00 
.90 
.90 
.77 
1.35 
1.41 
1.31 
1.28 
1.25 
1.42 
1.50 
1.23 


Average . 


84  75 


1841 


2.5 


12.15 


2211 


1.89 


12.23 


.«7 


I  027  . 


*  Ration  for  the  four  months, 
t  Oat  and  pea  silage. 


There  is  given  in  the  table  the  records  of  fifty-two  separate  months 
for  the  cows  weighing  about  a  thousand  pounds,  and  forty-three  months 
for  the  larger  cows.  Environed  as  these  records  are  by  every  precau- 
tion to  secure  accuracy  and  fullness  of  detail,  the  net  result,  the  general 
average,  is  here  presented  as  a  standard  ration  for  Michigan  conditions. 
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Dry 
matter. 

Digestible 
protein. 

Digestible 

Carbo- 
hydrates. 

Digest, 
ible  fat 

Daily 
fat. 

Average 

month. 

Average 
weight. 

1,000-pound  cows  

1 .400-pound  oows  

lbs. 
28.57 
22.11 
15.20 

lbs. 
2.06 
1.80 
1.00 

lbs. 
12.50 
12.28 
8.20 

lbs. 
.80 
.67 
.49 

lbs. 
1.21 
1.027 
.28 

S.8 

6. 
9.8 

lbs. 

982.8 
1,896.68 
1,371.5 

The  nutritive  ratio  of  the  standard  ration  suggested  for  the  thousand 
pound  cows  is  1  :  7.1,  that  of  the  larger  cows  1  :  7.21,  and  that  of 
the  cows  in  the  very  latest  months  of  the  period  of  lactation  is  much 
wider,  being  1  :  8.53. 

The  tables  from  which  these  feeding  standards  were  derived,  page  90, 
conclusively  demonstrate  the  limitations  of  the  use  of  the  feeding  stand- 
ards. They  show  that  it  is  entirely  wrong  to  assume  as  Wolff  does 
to  set  up  a  stated  amount  of  dry  matter  and  of  protein  as  correct  for 
a  cow  of  a  given  weight,  or  to  graduate  the  amount  of  dry  matter 
and  of  protein,  which  a  cow  should  receive,  by  her  live  weight  alone. 
One  cow  has  a  greater  capacity  to  consume,  digest,  assimilate,  and 
economically  utilize  food  than  another  of  the  same  weight.  Again,  the 
same  cow  requires  a  different  amount  of  dry  matter  at  one  time  than  at 
another.  In  the  early  months  of  the  period  of  lactation,  when  her  yield 
is  at  the  maximum,  she  requires  a  much  larger  amount  of  feed  than  later, 
when  the  draft  upon  her  body  for  milk  constituents,  is  lessened  by  the 
smaller  yield.  Take  the  case  of  Aida  II,  for  instance.  In  January,  1896, 
although  weighing  but  915  pounds,  her  daily  yield  of  fat  was  1.42 
pounds.  Her  average  daily  ration  for  the  month  supplied  29.31  pounds 
of  dry  matter  per  thousand  pounds  live  weight,  containing  2.56  pounds 
of  protein,  15.42  pounds  of  carbohydrates,  and  .97  pounds  of  fat,  with 
a  nutritive  ratio  of  1  :  6.9.  On  this  ration  the  cow  continued  her 
maximum  yield  through  the  month,  and  at  the  same  time  made  a  gradual 
gain  in  weight.  The  watchful  eye  of  the  feeder  noted  this  fact,  and 
slightly  reduced  the  amount  of  dry  matter  in  the  ration.  This  was 
accomplished  without  changing  the  weight  of  the  materials  fed,  but 
by  feeding  silage  with  a  much  lower  per  cent  of  dry  matter.  The  dry 
matter  fed  per  day  to  the  cow  was  kept  considerably  above  the  stan- 
dard to  warrant  the  large  yield  of  fat,  during  the  five  early  months  of 
the  period  of  lactation. 

Standing  by  her  side  was  a  mature  Jersey  cow,  College  Pogis,  that 
had  a  tendency  to  lay  on  fat.  She  was  giving  a  large  flow  of  milk  and 
was  in  January,  1895,  in  the  fourth  month  of  her  milking  period.  Her 
ration  was  below  the  standard  recommended.  Her  weight  remained 
practically  constant  and  her  yield  of  fat  gradually  declined,  as  was  to 
be  expected  from  the  lapse  of  the  period  of  lactation.  During  the  next 
winter  her  flow  of  milk  and  yield  of  fat  daily  was  promising  at  the 
outset,  and  she  was  given  25  to  26.5  pounds  of  dry  matter  per  day,  with 
2.36  pounds  of  protein.  Her  daily  yield  of  fat  kept  constant  for  the 
three  months  of  winter  at  1.8  pounds  or  slightly  more  than  2  pounds 
of  butter  per  day.    The  grain  ration  was  kept  up  during  the  summer, 
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and  by  October  the  cow  had  made  the  phenomenal  yields  of  11,314.71 
pounds  of  milk  and  553.06  ponnds  of  fat.  It  would  have  been  sheer 
folly  to  measure  her  feed  during  the  early  months  of  her  period  of  lacta- 
tion by  any  standard  based  upon  live  weight  alone  or  derived  from  the 
average  feeding  of  average  cows. 

Still  more  remarkable  is  the  consumption  of  dry  matter  and  protein 
of  College  Pogis  II  during  the  winter  of  1895-96.  Elere  we  have  a  cow 
that  weighed  in  January  but  880  pounds,  who  was  gaining  in  live 
weight  because  still  young  and  who  was  turning  out  regularly  nearly 
2  pounds  of  butter  a  day.  She  required  on  the  average  for  a  whole 
month  over  32  pounds  of  dry  matter  per  thousand  pounds  of  live  weight 
per  day,  containing  2.75  pounds  of  protein.  The  cow  weighed  but  880 
pounds,  and  this  880  pounds  was  made  up  largely  of  digestive  organs, 
lungs  and  udder.  In  proportion  to  her  live  weight  she  could  consume 
and  economically  utilize  a  very  much  larger  amount  of  feed  than  could 
an  animal  with  a  massive  frame  and  relatively  small  per  cent  of  viscera 
and  udder. 

A  study  of  the  tables  shows  conclusively  that  an  expert  feeder  varies 
the  size  of  the  ration,  not  according  to  the  weight  of  the  cow  alone 
or  primarily,  but  according  to  her  capacity  to  receive  and  her  ability 
to  yield,  and  that,  with  the  same  cow,  the  ration  is  modified  as  the 
period  of  lactation  advances,  to  conform  to  the  requirements  of  the 
system. 

What  is  true  of  the  dry  matter  is  true  of  the  digestible  protein. 
Where  a  cow  is  secreting  a  large  amount  of  milk  containing  from  one 
to  as  high  as  two  and  one  half  pounds  of  dry  casein  per  day,  her  food 
must  be  relatively  much  richer  in  protein  than  when  she  has  not  this 
demand  upon  her  system  to  supply.  The  food  requirements  of  the  sys- 
tem to  sustain  the  vital  functions  remain  comparatively  constant.  To 
these  requirements  is  superadded,  in  the  periods  of  greatest  milk  yields, 
the  demand  for  the  butter  and  cheese  in  the  milk.  Protein  is  required 
not  only  to  supply  the  casein  of  the  milk,  but  to  insure  that  active 
vitality  of  the  whole  nervous  system  which  is  involved  in  butter  pro- 
duction. A  farther  discussion  of  the  subject  is  not  necessary  to  prop- 
erly emphasize  the  fact  that  not  only  must  a  larger,  but  a  richer  ration 
as  well,  be  given  to  a  cow  when  giving  a  large  yield  than  when  com- 
paratively dry. 

As  to  the  digestible  fat,  economic  considerations  demand  that  such 
a  combination  of  foods  be  made,  to  furnish  the  requisite  dry  matter 
and  protein,  as  will  furnish  at  the  same  time  fully  .89  pounds  of  digesti- 
ble fat  per  day  for  the  smaller  cows.  But  no  definite  amount  of  fat 
can  be  prescribed  in  the  ration,  first,  because  the  word  fat  in  this  con- 
nection includes  within  its  meaning  many  dissimilar  substances.  A 
pound  of  digestible  fat  derived  from  silage  or  green  fodder  is  a  very 
different  thing  from  a  pound  of  digestible  fat  derived  from  linseed  meal 
or  any  of  the  by-products.  Again,  using  the  feeding  stuffs  grown  upon 
the  farm  for  the  largest  practicable  share  of  the  ration  it  would  be 
difficult  to  propose  an  economical  combination  that  would  tot  furnish 
more  digestible  fat  than  the  standard  of  either  Wolff  or  Woll  calls  for. 

It  is  evident  from  a  consideration  of  all  the  facts  in  the  case,  that 
a  standard  ration  cannot  be  used  as  a  fixed  rule  in  determining  the 
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amount  or  kind  of  feeding  stuffs  that  should  be  given  a  certain  cow  at 
a  certain  time.  It  can  supplement  and  partially  guide  the  judgment 
of  the  feeder,  but  it  cannot  take  the  place  of  judgment.  Up  to  the 
present  time  no  advice  seems  better  supported  by  experimental  evi- 
dence and  more  to  the  point  than  that  of  Prof.  Julius  Kiihn  in  his 
article  on  "Feeding  Standards  for  Domestic  Animals"  on  page  11,  Vol. 
4,  Experiment  Station  Record.  He  says:  "For  milch  cows  it  is  advis- 
able first  of  all  to  determine  the  quantity  of  nutrients  which  repre- 
sents the  minimum  requirements  per  thousand  pounds  live  weight  of 
the  animajs;  that  is,  the  quantity  which  covers  the  needs  of  the  cows 
which  are  dry  or  nearly  dry,  and  which  while  producing  little  or  no 
milk  are  usually  more  or  less  advanced  with  calf.  This  minimum  amount 
may  be  designated  as  the  bawl  ration.  It  will  naturally  be  more  liberal 
for  breeds  of  high  productive  capacity  and  those  which  keep  up  their 
milk  yield  well  in  the  latter  part  of  the  lactation  period  and  only  go 
dry  a  short  time,  than  for  those  of  inferior  milking  qualities.  For  the 
latter  the  basal  ration  need  not  contain  more  than  1.5  to  1.7  pounds 
of  digestible  albuminoids,  while  with  the  former  up  to  1.8  pounds,  and, 
with  breeds  of  exceptionally  high  capacity  even  more  will  be  needed." 

A  sufficient  number  of  records  are  not  submitted  in  the  third  division 
of  the  table,  which  gives  the  food  consumption  of  the  cows  nearly  dry, 
to  warrant  the  statement  of  a  definite  conclusion.  In  each  case  there 
is  a  very  evident  increase  in  live  weight,  as  there  should  be,  when  cows 
are  approaching  parturition.  It  is  significant  that  the  amount  of  digesti- 
ble carbohydrates  suggested  by  our  cows  does  not  vary  greatly  from 
the  requirements  suggested  by  Kiihn  in  a  part  of  the  article  follow- 
ing the  section  quoted,  while  the  digestible  protein  is  very  markedly 
less  in  the  case  of  the  Michigan  cows.  The  fact  that  our  cows  gained 
regularly  in  live  weight  is  good,  but  perhaps  insufficient  evidence  that 
the  ration  here  suggested  is  a  sufficient  basal  ration  to  be  used  as 
Kiihn  suggests,  as  representing  the  amounts  of  dry  matter  and  digestible 
nutrients  required  by  the  cow  to  sustain  the  vital  functions. 

Whenever  the  ration  is  to  be  calculated  for  a  growing  cow  in  the  flush 
of  the  early  months  of  the  milking  period,  the  feeder  will  fix  in  his 
mind  the  proper  standard  ration  having  regard  to  the  feeding  capa- 
city of  the  cow,  her  past  history,  the  quantity  of  milk  and  fat  she  is 
secreting,  and  finally  her  size. 

While  the  reason  may  not  be  altogether  clear,  the  work  of  the  cows 
points  to  the  strong  probability  that  a  less  amount  of  dry  matter  should 
be  fed  larger  cows  per  thousand  pounds  live  weight  than  smaller  ones. 
This  fact  cannot  be  adduced  from  the  feeding  standard  suggested  above 
and  the  facts  submitted  to  sustain  it,  because,  while  the  1400  pound 
cows  require  but  22.11  pounds  of  dry  matter  and  the  1000  pound  cows 
23.57,  the  former  were  on  the  average  in  the  sixth  month  of  the  milk- 
ing period  while  the  latter  were  at  the  beginning  of  the  fourth.  Between 
the  fourth  and  sixth  months  a  considerable  fall  in  the  milk  production 
might  be  expected,  and  a  corresponding  decrease  in  the  food  supply 
would  take  place.  This  decrease  in  the  food  supply  by  reason  of  the 
fall  in  yield  would  at  least  partly  account  for  the  lower  weight  of  dry 
matter  and  digestible  nutrients  reported  by  the  1400  pound  cows. 
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To  quote  again  from  Kfihn's  article:  "  To  feed  an  animal  highly  daring 
the  most  productive  part  of  lactation  pays  well,  but  to  feed  the  entire 
herd  equally  well,  without  regard  to  individual  production,  can  prove 
remunerative  only  when  in  addition  to  yielding  milk  the  cows  are  to 
be  fattened.  Otherwise  such  feeding  results  in  a  great  waste  of  fowl, 
is  not  infrequently  the  cause  of  the  low  profits  in  dairying  and  makes 
the  barn  yard  manure  expensive." 

Recognizing  the  just  limitations  of  the  application  of  the  feeding 
standard  the  daily  ration  of  23.57  pounds  of  dry  matter  2.06  pounds 
of  digestible  protein  12.50  pounds  of  digestible  carbohydrates  and  .89 
pounds  of  digestible  fat  is  suggested  by  the  College  herd,  for  cows  in 
the  third  and  fourth  month  of  the  period  of  lactation  giving  a  good 
full  yield  of  milk  and  butter.  A  knowledge  of  the  feeding  standard  and 
the  methods  of  computing  rations  is  by  no  means  all  that  there  is  of 
skillful  cow  feeding.  That  art  is  one  which  cannot  be  acquired  without 
long  experience  in  the  stable,  and  one  which  involves  the  exercise  of 
well  trained  powers  of  observation  and,  above  all,  well  ripened  judgment. 

It  is  evident  that  the  standard  ration  takes  no  cognizance  of  the 
relative  money  values  of  the  various  feeding  stuffs.  The  practical 
feeder  has  to  approach  the  question  of  what  shall  constitute  his  ration 
very  largely  from  that  side.  He  considers  primarily  not  what  combina- 
tions of  food  will  cause  his  herd  to  yield  the  most  butter,  but  what 
combinations  he  can  bring  together  most  economically,  and  by  what 
combinations  his  cows  will  return  the  most  net  profit  from  the  mate- 
rials which  his  farm  produces.  This  fact  has  been  sufficiently  illustrated 
in  the  preceding  section  of  the  bulletin  relating  to  the  computation  of 
rations. 

The  standard  ration  fails  to  recognize  the  peculiarities  of  different 
feeding  stuffs  in  the  matter  of  their  specific  effects  upon  the  quality  of 
the  butter  produced  or  upon  the  health  and  condition  of  the  cow.  Borne 
fodders,  though  showing  a  very  high  content  of  digestible  nutrients,  are 
nearly  worthless  because  cows  do  not  like  them  or  because  they  seri- 
ously impair  the  quality  of  the  products.  It  is  not  enough,  therefore, 
to  report  the  relation  between  the  quantity  of  butter  produced  and  the 
quantity  of  food  consumed,  when  new  forage  plants  are  under  discus- 
sion, the  quality  of  the  products  and  the  relation  of  the  material  to 
the  appetite  of  the  cow  must  also  be  given,  to  round  out  and  complete 
the  proper  history  of  the  experiment.  A  discussion  of  some  of  the 
peculiarities  of  a  few  of  the  feeding  stuffs  used  at  the  Station  there- 
fore naturallv  follows: 
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Silage. — In  keeping  a  record  of  the  consumption  of  dry  matter  per 
day  per  cow  the  most  troublesome  factor  has  been  the  silage.  On  page 
88  it  is  shown  that,  in  the  winter  of  1895-96,  the  silage  at  the  top  of 
the  silo  contained  much  less  water  than  that  at  the  bottom,  and  that 
the  per  cent  of  dry  matter  varied  continually.  It  is  hard,  therefore, 
to  construct  a  table  of  fodder  analyses  that  will  fairly  represent  the 
composition  of  a  given  sample  of  silage  at  a  given  time  on  account 
of  this  great  variability  of  the  moisture  content.  The  average  per  cent 
of  dry  matter  in  the  nine  samples  analyzed  in  the  early  months  of  1890 
was  23.33.  Where  the  silage  was  cut  before  the  corn  was  fully  mature 
and  put  in  small  silos  the  per  cent  of  dry  matter  was  very  low  as  shown 
by  the  samples  taken  December  1,  1896. 

Corn  silage  was  used  as  the  basis  of  the  ration  for  the  three  years  in 
which  the  complete  dairy  records  have  been  kept.  The  butter  made 
from  the  milk  of  the  silage  fed  cows  was  of  excellent  quality,  of  the 
right  consistency  and  body  and  free  from  any  unpleasant  flavors  that 
could  be  traced  to  the  silage.  This  was  true  although  no  special  pains 
were  taken  to  ventilate  the  barn  prior  to  milking. 

The  cows  were  universally  fond  of  the  silage,  and  would  eat  it  to 
the  full  amount  allowed.  Very  little,  if  any,  refuse  was  left  in  the 
mangers,  the  whole  corn  plant  seeming  to  be  consumed.  No  experiments 
have  been  undertaken  at  this  Station  to  determine  the  relative  values 
of  field  cured  corn  fodder  and  silage.  That  matter  has,  however,  been 
so  thoroughly  studied  in  other  states  that  conclusions  seem  to  be  well 
established.  It  has  been  found  by  a  series  of  accurate  experiments 
that  the  dry  matter  of  silage  is  slightly  more  digestible  than  that  of 
field  cured  corn  fodder;  that  the  losses  in  the  silo  are  less  than  in  field 
cured  fodder  when  treated  in  the  usual  way;  that  an  acre  of  corn  will 
produce  slightly  more  butter  when  stored  in  the  silo  than  when  field 
cured,  and  finally  that  an  acre  of  corn  can  be  put  in  the  silo  for  approxi- 
mately the  expense  involved  in  handling  by  the  older  methods.  Our  long 
experience  demonstrates  the  practical  value  of  the  silo. 

Early  Amber  Sorghum. — For  the  past  few  years  this  station  has  joined 
with  those  in  other  states  in  the  investigation  of  new  forage  crops  which 
it  was  hoped  might  take  the  place  of  corn  or  supplement  it.  Among 
these  new  forage  crops  sorghum  and  Kaffir  corn  have  been  urged  upon  the 
public.  In  1896  a  plot  of  a  half  acre  was  planted  to  sorghum  for  compari- 
son with  Kaffir  corn  and  "Salzer's  Superior  Fodder  Corn."  The  seed 
was  planted  in  hills  18  inches  apart  in  rows  three  feet  apart,  on  the  5th  of 
May.  The  soil  was  a  sandy  loam,  heavily  manured  the  fall  previous. 
The  plot  was  cultivated  with  a  Breed's  weeder  May  14th,  and  frequently 
later  during  the  season  with  a  two  horse  cultivator.  Although  germina- 
tion was  much  retarded  by  a  cold,  wet  spring  the  sorghum  grew  rapidly 
during  the  summer  and  was,  as  far  as  could  be  judged  by  persons  inexpe- 
rienced in  growing  the  crop,  ready  for  harvest  by  September  1st.  On 
that  date  the  plot  was  cut,  samples  taken  for  analysis,  and  the  entire 
yield  put  in  the  silo. 
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On  the  same  day  the  adjoining  plot  of  Salzer's  fodder  corn,  which  had 
been  planted  in  hills  18  inches  apart,  in  rows  three  feet  apart,  May  7th, 
and  cultivated  on  the  same  dates  and  in  the  same  manner  as  the  sorghum, 
was  also  harvested  and  put  in  the  silo. 

The  analyses  of  the  sorghum  and  of  the  Salzer's  improved  fodder  corn 
are  given  as  numbers  21  and  27  in  the  table  on  page  88.  The  yields  per 
acre  of  the  two  plots  are  given  in  the  following  table: 


Sorghum. 

Silage 
corn. 

Green  fodder    _  _   

lbs. 
38,876. 
7,700.89 

425.43 
4,254.86 
2,160.72 

448.64 

lbe. 
20,684. 
8,655.85 

796.16 
5,734.06 
1,733.54 

811.68 

Protein  

N.  free  extract.  _    _  _   

Crude  fiber      

Fat.  

As  far  as  the  yield  per  acre  is  concerned,  the  sorghum  excelled  the 
silage  corn  in  total  green  fodder,  but  when  the  water  was  driven  out,  the 
yield  of  dry  matter  per  acre  was  much  greater  in  silage  corn.  The  yield 
of  protein  by  the  silage  corn  was  310.73  pounds  per  acre  more  than  was 
produced  by  the  sorghum,  a  difference  of  73  per  cent. 

It  is  only  in  the  crude  fiber  and  in  the  fat,  which  includes  a  large 
amount  of  the  green  matter  of  the  leaves,  that  the  sorghum  excels  the 
silage  corn. 

The  silage  was  fed  toward  the  spring  of  1897,  and  the  significance  of 
the  chemical  analysis  was  shown  by  the  cattle.  While  the  silage  from 
the  corn  was  eaten  up  clean,  that  from  the  sorghum  was  picked  over  and 
the  woody  stems  rejected.  The  total  weight  of  sorghum  silage  did  not 
shrink  in  the  silo  in  gross  weight  in  any  greater  proportion  than  did  the 
corn  silage,  and,  as  is  shown  by  a  comparison  of  analyses  27  and  34,  on 
page  88,  the  chemical  composition  of  either  sorghum  or  fodder  corn 
"  was  but  little  changed  by  keeping  in  the  silo. 

The  silage  was  fed  to  the  general  herd  in  January,  1897.  The  five 
cows,  Houwtje  D,  Aida  II,  College  Pogis  II,  College  Rosa  Bonheur,  and 
Belle  Sarcastic,  yielded  for  the  week  ending  January  13th,  39.18  pounds 
of  butter  fat;  for  the  week  ending  January  20th,  when  they  were  fed  on 
the  sorghum  silage,  39.06  pounds  of  fat;  for  the  week  ending  January 
27th,  when  they  were  fed  on  fodder  corn  silage,  40.15  pounds  of  fat,  and 
for  the  next  three  weeks,  when  fed  on  corn  silage,  the  grain  ration  being 
constant  throughout,  39.24  lbs.,  37.88  lbs.  and  37.74  lbs.  As  far  as  was 
observed  the  cows  ate  the  sorghum  silage  with  as  much  avidity  as  the 
corn  silage,  except  that  they  rejected  the  woody  stems. 

Sorghum  fodder  grown  in  another  field  was  shredded  and  fed.  No 
careful  experiments  were  conducted  on  the  point,  but  it  was  noticed 
that  the  cows  rejected  a  larger  proportion  of  the  stems  of  the  sorghum, 
notwithstanding  its  content  of  sugar,  than  they  did  of  the  shredded  corn 
fodder  fed  at  about  the  same  time. 

Sorghum  shows  at  no  point,  superiority  to  corn  as  a  forage  crop.  On 
the  other  hand,  its  low  yield  of  protein  and  its  harsh,  woody  stems  go  far 
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toward  condemning  it  as  a  substitute.  Our  experiments  do  not  warrant 
us  in  recommending  the  crop  in  any  locality  where  Indian  corn  can  be 
grown.  An  acre  of  the  latter  will  produce  nearly  as  much  protein  as  an 
acre  and  three-quarters  of  the  former,  and  will  at  the  same  time  yield 
fully  twelve  per  cent  more  starch,  sugar  and  other  soluble  carbohydrates. 
More  extended  feeding  experiments  must  be  conducted  before  the  rela- 
tive feeding  values  of  these  two  forage  crops  can  be  fully  determined, 
but  as  far  as  the  trials  already  conducted  at  this  station  go,  they  show 
that  a  larger  proportion  of  the  corn  plant  is  eaten  than  of  the  sorghum, 
and  this  whether  fed  in  the  form  of  silage  or  shredded  fodder.  Whether 
the  plan  of  cutting  sorghum  while  the  plants  are  young  and  recutting 
frequently  the  suckers  that  are  thrown  out,  is  a  good  one  or  not  remains 
for  future  experiments.  Trials  elsewhere  show  the  practice  of  pasturing 
sorghum  fields  after  the  first  crop  is  cut  to  be  attended  with  danger. 

Kaffir  Corn. — This  plant  is  a  sorghum,  but  one  that  does  not  produce 
a  sufficient  amount  of  sugar  in  its  juice  to  make  it  valuable  as  a  source 
of  molasses  or  sugar.  It  is  therefore  called  a  non-saccharine  sorghum. 
While  growing  in  the  field  it  resembles  corn.  The  ears  at  the  side  of 
the  stalk  are  wanting,  however,  as  it  bears  its  seeds  at  the  top. 

A  half  acre  of  ground  adjacent  to  the  half  acre  plots  of  sorghum  and 
Balzer's  fodder  corn  was  planted  to  Kaffir  corn  May  5th,  1896.  The  rows 
were  three  feet  apart  and  the  hills  18  inches  apart  in  the  row.  It  was 
cultivated  first  with  a  Breed's  weeder  and  afterwards  with  the  horse 
cultivators,  at  the  same  time  and  in  the  same  way  as  the  sorghum.  The 
crop  was  harvested  into  the  silo  early  in  September,  the  gross  yield  per 
acre  being  34,360  lbs. 

An  analysis  of  the  green  fodder  was  not  made;  that  of  the  silage  is 
reported  as  number  33  in  the  table,  page  88. 

The  cows  ate  both  the  silage  and  the  dry  fodder  of  Kaffir  corn  with 
considerable  relish.  The  main  objection  to  the  plant  seems  to  be  its 
stiff,  woody,  pole-like  stems,  which  the  cows  will  eat,  neither  when  put  in 
the  silo  nor  when  fed  as  dry  fodder.  It  is  slow  to  start  in  the  spring, 
makes  a  tall  growth  and  yields  an  abundance  of  green  forage  to  the 
acre.  As  the  analysis  of  the  silage  indicates,  this  growth  is  watery  and 
much  less  valuable,  pound  for  pound,  than  the  same  weight  of  corn. 
While  the  feeding  tests  made  at  this  station  have  led  to  no  positive 
results,  they  show  negatively  that  Kaffir  corn  has  so  far  shown  no  right 
to  be  reckoned  as  of  equal  value  with  corn  as  a  forage  crop  for  Michigan. 

Clover  Hay. — It  has  been  impossible,  in  recent  years,  to  obtain  on  the 
college  farm  until  the  season  of  1897  a  pure  clover  hay.  Heretofore  the 
nearest  approach  to  it  has  been  a  mixture  of  timothy  and  clover.  The 
root  borer  has  not  been  as  destructive  during  the  fall  of  1896  and  the 
spring  of  1897  as*  for  the  three  years  preceding,  and  full  crops  of  clover 
hay  are  again  possible. 

This  forage  crop  has  proven  valuable,  first,  because  it  is  relatively  rich 
in  protein  and  digestible  nutrients,  and  secondly,  because  it  derives  a 
large  proportion  of  the  fertilizers  necessary  to  its  growth  from  the  air. 

It  would  be  out  of  place  in  this  bulletin  to  go  into  a  discussion  of  the 
utilization  of  the  free  nitrogen  of  the  air  by  leguminous  crops  in  general, 
and  by  clover  in  particular.   For  the  purposes  of  this  discussion  it  is 
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enough  to  remember  that  while  a  clover  crop  does  exhaust  to  some  extent 
the  mineral  constituents  of  the  soil,  still  as  a  net  result  of  the  production 
of  a  crop  of  clover  hay,  a  field  is  actually  enriched  in  nitrogen. 

This  fact  was  clearly  shown  by  an  experiment  performed  at  the  station 
in  the  summer  of  1897.  A  sandy  knoll  was  bearing  a  heavy  crop  of 
clover.  A  section  of  earth  four  feet  long  by  two  feet  wide  in  the  clover 
plot  was  dug  about  and  left  standing,  the  earth  on  all  four  sides  being 
removed  to  a  depth  of  four  feet.  By  means  of  iron  rods  thrust  through 
the  mass  of  earth  from  a  strong  board' at  each  end  and  cross  rods  extend- 
ing from  side  to  side,  the  clover  roots  were  held  in  place  while  the  sand 
was  washed  away.  Many  of  the  finer  roots  were  washed  away  with 
the  sand.  After  removing  the  mass  of  tops  and  roots  from  the  place 
in  which  they  grew,  it  was  photographed  and  separated  into  two  parts 
by  cutting  the  clover  an  inch  above  the  crown,  thus  removing  with  the 
tops  more  than  would  be  removed  in  the  crop  of  hay.  The  experiment 
was  performed  July  2nd,  while  the  clover  was  in  full  bloom. 

The  green  tops  weighed  2.44  lbs.,  and  the  roots  2.14  lbs.  The  dry 
matter  in  the  tops  weighed  .99  lbs.  and  in  the  roots  .656  lbs.  A  chemical 
analysis  of  the  tops  and  roots  showed  the  following  composition  of  the 
dry  matter: 


Composition  of  clover  forage  and  roots. 


Boots. 
Per  cent. 


Nitrogen  

Potash  

Phosphoric  asid. 


.9 


Reducing  these  figures  to  the  amounts  of  these  fertilizing  elements  ii 
the  tops  and  roots  on  an  acre,  the  results  can  be  better  appreciated. 


Fertilizing  constituents  in  the  tops  and  roots  of  an  acre  of  clover  in  full  bloom. 


Boots. 


Nitrogen.  

Potash  

Phosphoric  acid.. 


lbs. 
62.07 
46.51 
31.90 


In  Bulletin  9,  of  the  Mass.  (Hatch)  Experiment  Station,  analyses  of 
six  samples  of  barn  yard  manure  are  reported.  Using  the  average  of 
these  analyses  as  fairly  representing  the  composition  of  average  barn 
yard  manure,  it  is  possible  to  estimate  how  many  tons  of  manure  it  would 
take  to  supply  to  the  soil  the  amount  of  nitrogen  left  in  it  by  the  roots 
of  a  heavy  crop  of  clover.  According  to  the  figures  obtained  from  the 
bulletin  referred  to,  barn  yard  manure  contains  .289  per  cent  of  phos- 
phoric acid,  .582  per  cent  of  potash  and  .441  per  cent  of  nitrogen.  To 
supply  the  amounts  of  these  elements  left  in  the  soil  in  the  roots  of  the 
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crop  of  clover  it  would  require  7  tons  of  manure  per  acre  to  furnish  the 
62.07  pounds  of  nitrogen,  four  tons  to  supply  the  46.51  pounds  of  potash 
and  five  and  one-half  tons  to  supply"  the  31.90  pounds  of  phosphoric 
acid.  A  large  share  of  the  nitrogen  in  the  roots  pf  the  clover  is  a  direct 
gift  of  the  crop  to  the  soil,  since  it  is  taken  from  the  air.  The  same  is 
not  true  of  the  mineral  elements,  the  potash  and  the  phosphoric  acid. 
These  materials  are  derived  by  the  clover  roots  from  the  soil;  they  get 
them,  however,  partly,  at  least,  from  strata  of  the  soil  below  the  reach 
of  the  shallow-rooted  cereals  and  by  their  decay  leave  them  where  the 
subsequent  crops  can  reach  them.  By  adding  to  the  store  of  nitrogen, 
by  loosening  compact  soils  by  means  of  their  deeply  penetrating  roots, 
and  by  bringing  closer  to  the  surface  mineral  matters  which  are  far 
toward  escaping  from  the  roots  of  the  cereals,  the  clover  crop  aids  in 
restoring  fertility  to  the  soil. 

These  facts  are  true,  notwithstanding  the  fact  that  the  hay  carries 
away  with  it  a  hundred  and  thirty-two  pounds  of  nitrogen,  nearly  100 
pounds  of  potash,  and  over  a  third  of  a  hundred  pounds  of  phosphoric 
acid  per  acre.  If  the  hay  is  fed  on  the  farm  this  fact  is  immaterial, 
since  these  manurial  elements  will  be  returned  with  but  slight  reduction 
in  the  resulting  manure;  but,  if  it  is  proposed  to  sell  the  clover  hay,  this 
richness  in  the  essential  elements  tnust  be  remembered. 

The  palatability  of  clover  hay  is  greatly  injured  by  rain  at  the  time  of 
haying.  Clover  is  very  succulent  and  dries  slowly.  If,  when  partly 
cured,  it  is  wet  by  rain,  part  of  its  soluble  constituents  are  removed.  To 
dry  it,  the  hay  has  to  be  turned,  or,  perhaps,  shaken  up  by  a  tedder.  This 
operation  shakes  off  part  of  the  leaves,  and  if  repeated  many  times  the 
feeding  value  of  the  clover  hay  is  greatly  reduced.  An  attempt  has  been 
Imade  to  avoid  this  loss  by  storing  the  clover  in  the  silo,  as  fast. as  cut 
by  the  mower.  Early  in  July,  1897,  a  small  experimental  silo,  ten  feet 
deep  and  six  feet  in  diameter,  was  filled  with  green  clover.  It  held 
2,773  pounds.  It  was  opened  in  September,  when  it  was  found  that  the 
silage  had  kept  most  excellently  and  had  shrunk  in  weight  to  2,587 
pounds.  The  cows  were  running  at  the  time  on  fairly  good  pasture,  but 
ate  the  clover  silage  with  avidity. 

To  determine  how  much  well  cured  clover  hay  was  represented  by  the 
silage,  4,691  pounds  of  green,  freshly  cut  clover  was  spread  out  to  dry  on 
the  8th  of  July.  On  the  10th  it  was  cured  sufficiently  to  draw  to  the 
barn.  It  then  weighed  1,960  pounds.  On  the  12th  of  November,  when 
it  was  taken  out  for  feeding,  it  weighed  1,740  pounds,  or  37  per  cent  of 
the  original  weight.  The  2,773  pounds  of  silage  represented,  therefore, 
1,026  pounds  of  well  cured  hay.  The  chief  objection  to  putting  the 
clover  in  the  silo  is  that  it  is  slow  and  expensive  work  to  draw  to  the  barn 
so  much  water.  The  green  clover  is  inconvenient  to  handle,  is  raked  up 
with  difficulty  and  makes  hard  work  pitching  on  and  off  the  wagon.  The 
comparative  losses  of  field  curing  and  siloing  have  not  been  deter- 
mined. 

This  trial  of  clover  silage  watf  a  repetition  of  a  similar  test  of  a  previous 
year.  All  that  is  shown  by  these  tests  is  that  it  is  possible  to  ensilo 
clover,  that  the  silage  keeps  well  and  that  stock  will  eat  it  with  evident 
relish.   Nothing  can  be  added  to  the  value  of  the  clover  by  the  process, 
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but  probably  the  losses  in  the  silo  are  no  greater  than  when  the  crop 
is  field  cured.   The  expenses  of  harvesting  are,  however,  much  greater,  . 
when  the  weather  is  fine.    It  is  cheaper  to  allow  the  sun  to  dry  the  hay 
than  it  is  to  draw  the  green  forage  to  the  barn.   There' is,  of  course,  less 
risk  in  bad  weather  with  the  silo  than  by  the  older  method. 


VARIETIES  OP  CLOVER,  METHODS  OF   CULTURE  AND  YIELDS. 

The  seed  was  selected  after  careful  inspection  to  prevent  the  introduc- 
tion of  such  weeds  as  buckhorn  plantain,  and  was  sown  on  the  growing 
wheat  in  the  spring  of  1896,  during  the  month  of  April,  and,  as  far  as 
possible,  in  the  first  week  of  that  month.  Experiments  carried  on  for 
two  sucessive  years  had  demonstrated  that  in  ordinary  seasons  the 
earlier  the  clover  seed  is  sown  in  the  spring  the  greater  the  probability 
of  a  full  crop.  The  seed  was  sown  in  the  early  morning,  while  the  ground 
was  frozen  and  while  the  air  was  still;  a  wheelbarrow  seeder  and  various 
hand  devices  were  used  in  scattering  the  seed.  On  the  north  hplf  of  field 
9,  pure  medium  red  clover  was  sown;  on  the  south  half  of  the  same  field 
mammoth  clover,  and  on  field  12,  which  contains  a  great  variety  of  soils, 
alsike  seed,  mixed  with  various  grasses.  The  season  of  1896  was  favor- 
able on  the  whole  to  the  growth  of  the  clover  plants,  which,  after  the 
removal  of  the  wheat  crop,  grew  so  rapidly  as  to  necessitate  running  a 
mower  over  the  field  and  the  removal  of  nearly  a  ton  to  the  acre  of  hay  in 
the  fall  of  1896. 

Neither  ca/ttle  nor  sheep  seemed  to  like  this  fall  crop  of  clover,  although 
secured  without  exposure  to  rain.  It  was  stored  in  the  barn,  and  the 
attempt  to  feed  it  was  made  in  the  cold  weather  of  winter,  with  but  very 
partial  success.  The  dairy  cows  rejected  it,  and  the  lambs  would  not 
eat  enough  of  it  to  make  a  respectable  growth.  It  had  to  be  used, 
therefore,  largely  for  bedding.  Its  removal  was,  however,  necessary,  to 
prevent  smothering  the  clover  plants  during  the  winter. 

The  winter  of  1896-97  was  favorable  to  clover,  and  the  crops  made  a 
good  growth  and  were  ready  for  the  mower  by  the  last  week  in  June.  On 
the  23d  of  that  month  a  measured  acre  on  the  west  en<J  of  No.  9  was 
cut  and  field  cured.  The  yield  was  4,200  pounds  of  hay  in  good  condition 
to  go  into  the  barn.  Field  12  was  used  as  a  pasture  through  the  season. 
The  field  contains  34  acres.  On  it  18  head  of  growing  cattle  were  pas- 
tured from  the  early  part  of  May  through  the  season.  Mowers  were  put 
in  the  field  June  24th,  and  the  hauling  of  the  hay  was  completed  on 
the  30th.  The  yield  for  the  34  acres  was  35  tons,  1,940  pounds  of  field 
cured  hay.  No  rain  fell  while  the  crop  was  being  gathered,  and  the  hay 
was  of  most  excellent  quality,  green  in  color  and  free  from  dust 

The  yield  from  field  9,  23.8  acres,  was  53  tons,  1,677  pounds,  or  two 
tons,  five  hundred  and  twenty-four  pounds  per  acre.  No  tests  have  been 
made  of  the  relative  feeding  value  of  the  hay  from  medium,  alsike  and 
mammoth  clover.  The  practical  identity  in  composition  of  red  clover 
and  alsike  hay  is  prima  facie  evidence  thkt  they  are  of  practically  equal 
value.  Mammoth  clover  hay  is  not  eaten  as  clean  as  medium,  because 
of  its  woody  eftems. 
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Crimson  Clover. — The  attempt  has  several  times  been  made  on  the 
Station  grounds  to  grow  crimson  clover  as  a  forage  plant.  It  has  been 
sown  usually  in  the  fall  or  late  summer.  It  has  been  usually  either 
entirely  killed  by  the  winter,  or  so  far  injured  as  to  make  it  impracticable 
to  leave  the  remnants  for  harvest.  On  April  26th,  1896,  ten  pounds  of 
crimson  clover  seed  was  sown  on  the  north  east  half  acre  of  field  8.  The 
seed  was  sown  with  a  grass  seeder  and  harrowed  in  with  a  light  slanting 
tooth  harrow.  The  plants  were  slow  in  making  their  appearance,  but 
by  the  13th  of  May  the  ground  was  well  covered.  The  early  part  of  June 
was  warm  and  wet,  facilitating  its  growth.  The  crop  was  cut  with  a 
mower  on  the  24th  of  June  and  weighed,  a  sample  being  taken  for  the 
determination  of  moisture.  The  yield  of  the  half  acre  was  1,870  pounds, 
containing  77.41  per  cent  of  moisture.  The  yield  of  dry  matter  per  acre 
was,  therefore,  844.87  pounds.  The  weather  continuing  moist  and  warm, 
the  crimson  clover  made  a  very  rapid  second  growth.  When  pastured 
by  sheep  along  with  an  adjacent  field  of  rape,  the  latter  was  much  pre- 
ferred to  the  crimson  clover,  which,  however,  was  pastured  close  after 
the  rape  was  exhausted.  Notwithstanding  this  ill  treatment,  the  crimson 
clover  withstood  the  winter  well,  and  covered  the  ground  with  a  green 
coat  in  the  spring  of  1897.  No  feeding  experiments  were  tried  with 
crimson  clover  hay. 

Vetches. — April  27,  1896,  one-half  acre  was  sown  with  a  grain  drill  to 
vetches  and  oats,  25  lbs.  of  vetches  and  32  of  oats  being  used.  The  oats 
germinated  much  the  more  rapidly  and  hardly  a  plant  of  the  vetch  was 
seen  until  the  oats  were  harvested.  The  field  notes  record,  under  date 
of  June  9th,  that  the  vetches  were  making  but  a  poor  growth  as  the  oats 
were  far  above  them.  On  July  6th  the  oats  and  vetches  were  ready  to 
cut,  the  oats  being  fully  headed  and  ready  to  turn.  Because  the  vetches 
had  made  such  meager  growth,  however,  the  harvesting  of  the  plot  was 
delayed  to  July  29th,  when  the  oats  were  fully  ripe.  The  crop  was  drawn 
to  the  barn  August  1st,  when  it  weighed,  in  rather  damp  condition  for 
storing,  2,132  pounds.  As  soon  as  the  oats  were  removed  the  vetches 
began  to  show  themselves.  The  field  notes  through  August  show  that 
they  grew  rapidly  and  completely  covered  the  ground  before  the  close 
of  that  month.  There  was  a  severe  frost  on  September  19th,  which  did 
not  injure  the  vetches,  though  it  stopped  the  growth  of  the  second  crop 
of  sorghum  on  adjacent  plots.  The  vetches  were  cut  and  fed  to  sheep, 
which  did  not  seem  to  like  them  and  would  not  eat  them  until  practically 
forced  to  do  so.  The  continuous  rains  made  it  impracticable  to  harvest 
the  vetches  for  hay,  and  no  feeding  experiments  could  therefore  be  con- 
ducted during  the  winter  with  this  crop.  Where  the  heavy  fall  growth 
was  mown  and  removed  the  vetches  withstood  the  winter  and  were  green 
in  the  spring  of  1897,  but  where  it  was  left  on  the  ground  the  plants  were 
entirely  smothered.  The  crop  is  worthy  of  further  trial  because,  among 
other  reasons,  it  belongs  to  the  great  family  of  plants  that  have  the 
ability  to  utilize  the  nitrogen  of  the  air.  By  the  decay  of  its  roots  it  leaves 
in  the  soil  available  for  other  plants,  a  large  amount  of  this  most  costly 
manurial  element  which  it  has  gathered  during  the  period  of  its  growth. 

Peas. — To  supplement  the  pasture  in  case  of  drouth  and  to  afford  a 
most  excellent  hay  if  not  needed  for  summer  feeding,  it  is  the  custom  on 
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the  college  farm  to  sow  some  considerable  area  to  peas,  usually  with  oata 
The  ground  is  prepared  in  the  fall  and  the  seed  put  in  the  ground  at  the 
earliest  possible  moment  in  the  spring.  Two  bushels  of  peas  are  used 
per  acre.  If  in  the  latter  part  of  March  the  surface  of  the  ground  is 
sufficiently  dry  the  peas  are  either  sown  broadcast  on  the  surface  and 
plowed  under  three  to  four  inches  deep  or  put  in  with  a  grain  drill  as 
deep  as  possible.  The  oats  are  sown  shallow  later  at  the  rate  of  one 
bushel  of  oats  to  the  acre.  Careful  records  are  not  at  hand  to  show  the 
yield  per  acre  of  this  crop,  nor  have  comparative  feeding  trials  been 
instituted  to  determine  its  relative  value  compared  with  clover  hay  or 
other  forage  crops.  Experience  has  demonstrated  that  cattle  like  the 
hay  and  that  they  eat  it  in  sufficient  quantities  to  produce  a  full  yield 
of  milk  and  butter.  On  several  occasions  the  crop  has  been  harvested 
into  a  silo,  making  a  silage  richer  in  protein  than  any  other  silage  fed  at 
the  station.  Its  per  cent  of  dry  matter  when  fed  was  49.92  and  its  per 
cent  of  protein  fully  4.5  per  cent.  When  first  put  in  the  silo,  owing  to 
unusual  succulence,  the  peas  and  oats  make  a  very  wet  silage.  If 
the  silo  is  not  absolutely  tight  much  of  this  juice  escapes,  and  the  silage 
when  fed  is  correspondingly  dry. 

Alfalfa. — The  plot  of  alfalfa,  the  behavior  and  yield  of  which  has  been 
reported  in  previous  bulletins  of  the  Station,  was  completely  destroyed 
by  the  severe  weather  in  the  early  months  of  1897.  In  May  hardly  a  root 
was  left  alive,  and  scarcely  a  green  stem  showed  above  the  ground. 

Rape. — A  half  acre  of  rape  was  sown  in  the  spring  of  1896  in  the  east 
end  of  No.  8,  by  the  side  of  a  similar  area  of  vetches  and  oats,  and  near 
the  half  acre  plots  of  sorghum  and  fodder  corn,  the  yields  of  which  are 
reported  on  page  98.  Three  pounds  of  rape  seed  were  sown  April  23d, 
with  a  wheelbarrow  seeder  and  the  ground  was  gone  over  with  a  light 
harrow  the  next  day.  No  further  cultivation  was  given  the  crop,  which 
was  cut  and  put  in  the  silo  June  24th.  The  total  weight  of  green  rape 
was  6,955  pounds,  containing  80.75  per  cent  of  moisture.  The  yield  of 
dry  matter  per  acre  was  therefore  2,677.67  pounds.  The  cows  ate  the 
rape  silage  with  evident  relish,  and  no  taint  was  imparted  to  the  milk  by 
it  Further  experiment  will  be  necessary  to  establish  the  practicability 
of  rape  either  as  green  fodder  or  as  silage,  for  a  cow  feed.  After  the 
removal  of  the  first  crop  of  rape  it  sprang  up  again  quickly,  and  was 
pastured  with  the  half  acre  of  crimson  clover  adjoining,  through  the  fall. 
On  August  10th  it  was  noted  that  the  sheep  much  preferred  the  rape  to 
the  crimson  clover,  and  that  they  had  eaten  the  former  well  into  the 
ground  before  attacking  the  latter,  the  flock  having  been  put  on  the 
field  July  27th. 

MUlet  amd  Hungarian  Orass. — In  former  bulletins  of  this  Station  the 
investigations  in  regard  to  the  methods  of  growing  these  grasses  and  the 
adaptability  of  the  many  varieties  have  been  fully  discussed.  The  millet 
grown  on  the  farm  has  been  fed  for  the  mpst  part  as  hay.  On  one  or 
two  occasions  the  green  fodder  has  been  put  in  the  silo.  The  silage  is 
liked  by  the  cows,  and  when  fed  keeps  up  the  flow  of  milk  and  butter.  It 
is  unusually  dry  for  silage,  containing,  as  it  did  in  1896,  but  57.10  per 
cent  of  water.  When  pitched  out  of  the  silo  it  was  light  and  fluffy, 
resembling  hay  rather  than  silage.   It  had  a  pleasant  odor  and  kept  with 
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very  little  spoiling.  Millet  is  to  be  recommended  to  every  dairyman 
because  it  Can  be  sown  late  in  the  season  after  a  crop  of  peas  and  oats- 
has  been  removed,  or  can  be  substituted  for  corn  when  the  spring  work 
has  been  so  delayed  as  to  make  the  planting  of  the  latter  impracticable. 

Mangolds,  Carrots,  Sugar  Beets  and  Rutabagas. — Where  silage  is  not 
used  it  is  wise  for  the  dairyman  to  provide  succulence  for  the  winter 
ration  in  the  shape  of  some  kind  of  roots.  The  three  which  suggest  them- 
selves as  probably  yielding  the  most  food  products  for  the  labor  and 
money  expended  in  growing  them  are  mangolds,  sugar  beets  and  carrots. 
Turnips  and  rutabagas  need  be  used  in  the  dairy  with  extreme  caution, 
because  of  their  liability  to  impart  an  unpleasant  taint  both  to  the  milk 
and  to  the  products  made  from  it.  It  is  true  undoubtedly  that  rutabagas 
can  be  fed  to  dairy  cows  in  such  a  way  as  to  avoid  this  taint  in  the 
milk.  But  precautions  as  to  the  manner  or  amQunt  have  to  be  taken,, 
and  sometimes  this  precaution  is  apt  to  be  neglected,  with  the  result 
that  the  sample  of  butter  is  injured  and  perhaps  a  customer  permanently 
offended.  The  reasonable  use  of  the  other  roots  is  attended  with  no- 
such  danger,  and  for  this  reason  they  are  recommended  to  be  grown  by 
all  dairymen,  whether  possessed  of  a  silo  or  not.  The  area  devoted  to 
them  need  not  be  large,  but  roots  add  a  needed  variety  to  a  winter  ration 
and  repay  their  cost  in  the  increased  healthfulness  of  the  cow  as  well 
as  in  the  butter  produced. 

An  experiment  was  tried  during  the  summer  of  1897  to  compare  the 
cost  of  growing  and  yields  per  acre  of  ox  heart  carrots,  yellow  tankard 
mangolds,  long  red  mangolds  and  rutabagas.  The  plot  devoted  to  the 
experiment  contained  three  quarters  of  an  acre.  The  rows  were  22 
inches  apart  and  30  rods  long.  One  quarter  acre  was  planted  to  ox  heart 
carrots,  the  adjoining  quarter  to  the  mangolds,  one  eighth  to  the  tankards 
and  one  eighth  to  the  long  reds,  and  the  remaining  quarter  to  rutabagas. 
The  yields  per  acre  were  as  follows: 


Yields  of  roots  per  acre. 


Yield 
per  plot 

Yield 
per  acre. 

Dry 
matter. 

Dry 
matter 
per  aore. 

lbs. 

7,209 
8,208 
2,718 
7,757 

Ibi. 

28,886 
25,616 
21,744 
81.028 
28,320 

% 

11.52 
18.20 
9.71 
12.06 
18.88 

lbe. 

8,821.90 
8,881.80 
2,111.30 
8,741.98 
5,346.80 

The  largest  yields,  both  of  gross  weight  and  dry  matter,  is  given  by 
the  rutabagas,  the  long  red  mangolds  following  next.  The  average  yield 
per  acre  of  four  acres  of  sugar  beets  adjoining  was  28,320  pounds. 

The  mangolds  were  sown  May  10th,  using  9.6  pounds  of  seed  per 
acre.  The  carrots  were  sown  the  same  day,  applying  two  pounds  of 
seed  to  the  acre.  The  rutabagas  were  sown  May  17th,  2.8  pounds  of 
seed  per  acre.  The  ground  had  been  in  corn  the  year  before,  and  was 
14 
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thoroughly  subsoiled  in  April.  The  cost  of  preparing  the  ground,  mark- 
ing, planting,  cultivating,  thinning  and  hoeing,  was  practically  the  same 
per  acre  for  all  the  roots.  The  work  per  acre  may  be  tabulated  as  fol- 
lows : 


Labor  per  acre  in  growing  roots. 


Man  and 

team. 
Hoars. 

Man. 

Hoars. 

12 

3.75 
.8 

3.25 

75.90 
130.75 

Marking..  

15 

1.2S 

32.80 

200.90 

The  hand  labor  in  harvesting  was  performed  by  boys  at  eight  cents  an 
hour.  The  79.15  hours  spent  in  hoeing  and  thinning  was  done  by  men  at 
twelve  and  a  half  cents  an  hour.  The  team  work  is  reckoned  at  twenty- 
five  cents  an  hour  for  man  and  team.  At  these  prices  the  cost  of  labor 
for  growing  and  harvesting  an  acre  of  roots  was  $28.55.  The  labor  of 
harvesting  an  acre  of  mangolds  was  appreciably  less  than  for  an  acre  of 
sugar  beets  or  carrots.  The  cost  of  labor  per  ton  of  carrots  was  slightly 
less  than  $2.00  per  ton,  of  rutabagas  $1.84  and  of  mangolds  f  2.51.  The 
season  was  unfavorable  to  the  growth  of  mangolds,  on  account  of  the 
long  and  severe  drouth,  but  the  other  root  crops  were  subjected  to  exactly 
the  same  conditions. 

On  page  98  the  yields  per  acre  of  dry  matter  by  sorghum  and  silage 
corn  on  the  same  field  the  previous  season  were  7,700.39  for  the  sorghum 
and  S,655.85  for  the  silage  corn. 

It  has  been  demonstrated  by  many  experiments  in  several  experiment 
stations,  that  sugar  beets  are  one  of  the  best  of  root  crops  to  feed  to  live 
stock,  either  dairy  cows  or  fattening  animals.  Cows  are  very  fond  of 
them,  and  their  great  richness  in  sugar  and  other  completely  digestible 
carbohydrates  make  them  a  very  valuable  stock  food.  Owing  to  the  fact 
that  they  grow  deep  in  the  earth  it  is  more  costly  to  harvest  them  than 
other  roots,  but  this  is  compensated  by  their  greater  richness  in  sugar. 

Effect  of  Roots  and  Potatoes  on  the  Digestibility  of  Rations. — As 
shown  by  the  rations  reported  on  page  90,  roots  have  formed  no 
inconspicuous  part  of  the  ration,  even  when  ensilage  is  fed.  It  is  inter- 
esting to  note  whether  the  addition  of  roots  to  a  ration  affects  the  digesti- 
bility of  the  ration,  and  in  the  second  place,  what  effect  such  addition 
has  upon  the  quality  of  the  butter.  Upon  the  first  point  a  digestion 
experiment  was  conducted  at  the  station  by  Prof.  C.  D.  Thompson  of  the 
Oregon  Agricultural  College,  in  the  spring  of  1896,  while  he  was  doing 
post  graduate  work.  The  essential  facts  of  this  experiment  carried  out 
by  Mr.  Thompson,  under  the  supervision  of  the  director  and  chemical 
department  of  the  station,  are  reported  below. 
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Two  cows  were  used,  Halo,  a  grade  Jersey,  six  months  in  the  period  of 
lactation,  and  weighing  750  pounds  at  the  beginning  of  the  experiment, 
and  Milla,  a  grade  Shorthorn,  three  months  in  milk,  and  weighing  950 
pounds.  The  basic  ration  was  made  up  of  14.5  pounds  of  clover  hay,  6.5 
pounds  of  corn  meal  and  6.5  pounds  of  wheat  bran  per  thousand  pounds 
live  weight  per  day.  The  usual  precautions  were  taken  to  secure  repre- 
sentative samples,  and  analyses  -were  made  of  the  feeding  stuffs  used, 
with  the  following  results,  the  figures  under  ash,  protein,  crude  fiber,  N. 
free  extract  and  fat  referring  to  the  proportion  of  these  constituents  in 
the  dry  matter  and  not  in  the  original  substance. 


Composition  of  feeding  stuffs. 


Bran~  

Corn  

Mao  golds. 
Potatoes.. 
Hay-  


Dry 
matter. 
Per  cent 

Aah. 
Per  cent 

Protein. 
Per  cent 

Crude 
fiber. 
Per  cent 

Fat 
Per  cent 

N.free 
extract 
Per  Odnt 

87.2 

4.3 

IS.  69 

4.84 

4.0 

71.17 

87.8 

1.6 

18.18 

2.80 

5.8 

77.71 

9.5 

10.8 

15.81 

7.00 

2.00 

65.39 

21.00 

6.7 

12.87 

2.81 

.70 

77.42 

88.00 

7.2 

12.75 

86.00 

4.20 

89.85 

After  a  preliminary  period  of  11  days,  in  which  the  cows  were  fed  upon 
the  rations  to  be  used  in  the  first  period  of  the  actual  experiment,  the 
first  feeding  period  began.  During  its  continuance  the  cows  were  fed 
mangolds,  with  the  ration  of  hay,  cornmeal  and  bran.  An  intermediate 
period  followed,  in  which  the  mangolds  were  gradually  removed  and  the 
cows  prepared  for  Period  II,  in  which  no  roots  were  given.  At  the 
close  of  this  period  the  ration  was  again  gradually  changed  by  the  addi- 
tion of  potatoes.  It  required  ten  days  to  accustom  the  cows  to  the  new 
ration,  after  which  the  third  period  of  the  test  began.  In  Period  I  the 
daily  ration  was  composed  of  14  pounds  of  clover  hay,  6  pounds  bran,  6 
pounds  of  corn  meal  and  20  pounds  of  mangolds.  In  Period  II  the  ration 
was  14.5  pounds  of  clover  hay,  fed  with  six  and  one  half  pounds  each 
of  bran  and  corn  meal.  In  Period  III  the  ration  was  12.5  pounds  of 
clover  hay,  6  pounds  of  bran,  the  same  of  corn  meal  and  15  pounds  of 
potatoes.  The  cows  were  fed  their  weighed  rations  at  seven  a.  m.,  and 
5  p.  m.,  in  tight  boxes  on  an  elevated  platform.  The  stalls  were 
thoroughly  cleaned  at  the  beginning  of  each  period,  and  the  cows  were 
placed  in  charge  of  attendants  both  day  and  night,  whose  duty  it  was 
to  collect  separately  the  solid  and  liquid  excrements.  Records  were 
kept  of  the  weights  of  each  excreted  and  also  of  the  weight  of  milk  yielded 
at  each  mess.  A  sample  of  the  milk  was  put  in  a  glass  can  and  the 
composite  sample  analyzed  at  the  end  of  each  three  days. 

The  duration  of  Period  I  was  six  days,  of  Period  II  six  days  and  of 
Period  III  four  days.  The  following  tables  show  the  amount  of  hay, 
grain  and  roots  consumed  by  Halo  and  Milla  in  the  three  periods,  and 
the  amounts  of  dry  matter,  ash  and  nutrients  which  they  contained  : 
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g 
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s 

Name. 

& 
0 

pro 

M 
• 

B 

1 

1 

I 

1 

i 

i 

! 

« 

Q 

& 

o 

o 

Halo.  

Milla   

Halo  

Milla.  

Halo   

Milla   

lbs. 

lbs 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

lbs. 

i 

68 

27 

27 

90 

111.24 

6.27 

4.67 

15.18 

22.35 

62.87 

i 

84 

36 

86 

130 

148.30 

8.85 

6.22 

20.36 

29.66 

83.81 

ii 

66 

80 

80 

110.58 

5.73 

4.86 

14.97 

22.78 

62.24 

ii 

87 

89 

38 

144.80 

7.51 

6.36 

19.60 

29.99 

81.34 

iii 

38 

18 

18 

45 

74.89 

3.97 

2.91 

10.01 

13.38 

44.12 

in 

50 

24 

24 

60 

98.60 

5.25 

3.88 

13.29 

17.62 

58.56 

These  tables  show  a  remarkable  uniformity  in  the  consumption  of  dry 
matter.  In  Period  I  it  was  on  the  average  24.71,  in  Period  II  24.13  and  in 
Period  III  24.65  pounds  per  day  per  thousand  pounds  live  weight,  a 
variation  of  only  .58  of  a  pound. 

The  weight  of  Halo  remained  constant  at  741.6  pounds  during  the  first 
period,  dropped  to  733.6  during  the  second  and  to  722  during  the  third. 
That  of  Milla  shrank  from  939.6  to  913.3  during  the  first  period,  increased 
in  the  intermediate  period  to  952.3,  dropped  again  to  922.3  during  the 
second  period,  and  gained  from  932  to  937  during  the  third  period.  A 
record  was  made  of  the  amount  of  water  drunk  each  day,  and  these 
fluctuations  in  weight  were  due  in  the  most  part  to  the  variations  in 
the  amount  of  water  drunk.  In  only  one  instance  was  there  a  striking 
variation  in  weight  which  could  not  be  accounted  for,  and  that  was  the 
loss  of  30  pounds  on  the  part  of  Milla  in  Period  III,  and  even  in  this  case 
it  was  noted  that  the  cow  drank  jnore  than  30  pounds  more  water  on  the 
day  of  the  beginning  of  that  period  than  on  the  day  of  its  close. 

It  is  evident  that  the  parts  of  the  food  which  passed  through  the 
system  undigested  and  appearing  in  the  dung  should  be  subtracted  from 
the  whole  amount  of  that  constituent  fed  in  order  to  determine  the 
amount  of  it  absorbed  into  the  system  and  utilized  by  the  animal.  Hence 
in  the  following  table  there  is  contrasted  the  amounts  of  dry  matter,  of 
ash  and  of  each  of  the  nutrients  consumed  by  each  cow  in  each  period, 
and  the  amounts  of  each  that  appear  in  the  dung  of  each  cow  for  each 
period.  The  differences  will  give  the  pounds  digested.  This  is  done 
in  the  following  table;  in  which,  since  Period  III  lasted  but  four  days,  the 
figures  for  that  period  are  multiplied  by  one  and  a  half,  the  more  readily 
to  compare  with  the  figures  for  the  other  periods,  whioh  were  one  and  one 
half  times  as  long.  !  i 
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Derivation  of  coefficients  of  digestibility. 


Dry 
matter. 

Ash. 

Fat. 

Grade 
fiber. 

Grade 
protein. 

N.free 
extract. 

lbs. 
111.24 
37.13 

lbs. 
6.27 

3.21 

lbs. 
4.67 
1.19 

lbs. 
22.25 
11.36 

lbs. 
15.18 
5.94 

lbs. 
62.87 
15.48 

•7  A.  11 
14.11 

66.62 

O.UO 

48.80 

Q  JO 

74.52 

1A  OQ 
111  o¥ 

48.94 

a  9A 

V.  24 

60.87 

17  AA 
41.41 

75.45 

148.30 
60.78 

8.36 
4.88 

6.22 
1.98 

-  29.66 
18.71 

20.26 
8.06 

88.81 
22.70 

Vt  .92 

66.76 

q  on 

47.64 

A  OQ 

68.97 

1(t  M 

19.  W 

58.78 

19  on 
60.22 

A1  11 
01. 11 

72.91 

110.68 
40.11 

5.73 
8.25 

4.86 
1.02 

22.78 
11.91 

14.97 
5.89 

62.24 
18.04 

7U.47 

68.78 

£.49 

48.28 

8.84 
79.01 

10.87 
47.71 

n  no 

60.65 

AA  Oft 

44.31 
71.01 

144.80 
51.82 

7.51 
4.16 

6.36 
1.32 

29.99 
15.07 

19.60 
7.86 

81.34 
22.91 

W.48 

64.55 

8.35 
44.60 

5.04 
79.23 

14.92 
49.75 

11  1A 

11.74 

59.90 

58.48 
71.88 

111.59 
44.79 

5.96 
8.26 

4.37 
1.66 

20.08 
13.01 

15.02 
6.63 

66.17 
20.24 

66.80 
59.86 

2.70 
45.37 

2.71 
62.01 

7.07 
85.20 

8.39 
55.85 

45.98 
69.41 

147.90 
49.36 

7.87 
3.98 

5.80 
1.82 

26.45 
15.17 

19.94 
8.40 

87.84 
19.99 

98.54 
66.62 

8.89 
49.28 

3.98 
68.62 

11.28 
42.64 

11.54 
57.87 

66.85 
77.24 

Halo— Period  I: 

Gonsomed   

Returned  in  done  .... 

Pounds  digested  

Per  cents  digested.... 

Milla-Periodl: 

Consumed   

Returned  in  dung  

Pounds  digested  

Per  cents  digested  

Halo-Period  II: 

Consumed   

Returned  in  dung..  

Pounds  digested  

Per  cents  digested.... 

Milla-Periodll: 

Consumed   

Returned  in  dung  

"   Pounds  digested.  

Per  cents  digested.... 

Halo-Period  III: 

Consumed   

Betnrned  in  dung  

Pounds  digested  

Per  cents  digested  

Mllla-Periodlll: 

Consumed...  

Returned  in  dung  

Pounds  digested  

Per  cents  digested.  


The  digestive  work  of  the  two  cows  was  wonderfully  uniform,  not 
differing  essentially  in  the  digestibility  of  any  constituent  of  the  ration 
in  either  period.  We  are  safe,  therefore,  in  taking  the  average  per  cent 
of  digestibility  in  each  case.  The  following  table  gives  the  average  per 
cents  of  digestibility  for  the  various  factors  in  each  period : 


Coefficients  of  Digestibility, 


Dry 
matter. 

Ash. 

Fat. 

Crude 
fiber. 

Protein. 

Nitrogen 
free  ex- 
tract. 

Period  I  

66.19 
64.14 
63.24 

48.17 
43.97 
47.40 

71.74 
79.12 
65.32 

51.36 
48.73 
88.92 

60.54 
60.27 
56.71 

74.18 
71.42 
73.88 

Period  II.   

Period  IIL  
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In  passing  from  Period  I  to  Period  II  it  is  evident  that  the  removal  of 
the  beets  from  the  ration  decreased  the  digestibility  of  the  dry  matter, 
ash,  crude  fiber  and  N.  free  extract,  while  the  digestibility  of  the  protein 
remained  constant.  The  addition  of  potatoes  to  the  ration  still  farther 
decreased  the  digestibility  ,of  the  dry  matter  of  the  crude  fiber,  and 
markedly  lowered  the  digestibility  of  the  protein.  This  result  is  undoubt- 
edly due  to  the  fact  that  potatoes  are  nearly  clear  starch,  and  the 
addition  of  so  much  starch  to  a  normal  ration  lowers  the  digestibility 
of  the  protein,  the  fat  and  the  crude  fiber.  There  is  a  real  and  apparent 
discrepancy  in  the  work  of  the  two  cows  and  the  results  they  show  in  the 
coefficients  of  digestibility  in  Periods  II  and  III.  Whereas  Halo 
digested  a  greater  per  cent  of  every  constituent  of  the  ration  except  the 
ash  in  Period  II  than  in  Period  III,  Milla,  while  agreeing  with  Halo  as  to 
the  ash,  fat,  crude  fiber  and  protein,  digested,  on  the  other  hand,  more 
of  the  dry  matter  and  nitrogen  free  extract  in  Period  III  than  in 
Period  II. 

Effect  of  Potatoes  and  Roots  on  the  Qvulity  of  the  Butter. — In  the 
winter  of  1896,  in  the  months  of  November,  December  and  January, 
an  experiment  was  performed  to  test  the  effect  of  feeding  beets  or  pota- 
toes with  a  ration  consisting  otherwise  of  clover  hay,  corn  stalks  and 
a  grain  mixture  of  one  part  oil  meal,  two  parts  oats,  three  parts  bran 
and  four  parts  corn,  or  one  part  oil  meal,  two  parts  corn,  three  parts 
bran  and  four  parts  oats,  since  both  combinations  were  used  during 
the  progress  of  the  experiment.  The  five  cows,  College  Pauline  America, 
College  Houwtje,  Cara,  Milla  and  Halo,  were  used  for  the  experiment. 
For  the  period  beginning*  November  13th  and  ending  December  1st  no 
roots  of  any  kind  were  fed.  The  milk  of  these  cows  from  November  29th 
to  December  2nd,  was  saved  separate  from  the  rest  of  the  herd,  churned 
separately  and  the  butter  analyzed  and  tested  for  hardness.  Prom 
December  2nd  to  December  22nd,  mangolds  were  fed,  in  addition  to  the 
ration  of  hay,  cornstalks  and  grain. 

The  periods  were  too  short  to  note  any  material  changes  in  the  quantity 
of  butter  fat  yielded  or  to  establish  any  relation  between  feeding  roots 
and  potatoes  and  variations  in  the  yield  of  butter  fat.  The  analyses  of 
the  butter  and  the  records  of  the  churnings  do  show,  however,  variations 
due  to  the  influence  of  the  potatoes  or  mangolds.  The  average  per  cent 
of  fat  lost  in  the  buttermilk  when  the  cows  were  fed  nothing  but  dry 
food  was  .022,  when  mangolds  were  added  it  was  .027,  when  potatoes  were 
fed  it  was  .025.  Here  the  variation  was  immaterial.  The  average 
acidity  of  the  cream  was  from  40  to  42.2  c.  c.  of  decinormal  to  the  50  c.  c. 
of  cream  and  was  not  different  in  the  three  periods.  The  average  tem- 
perature of  the  cream  when  the  churning  was  complete  was  on  dry  feed 
58.8,  on  mangolds  59.6  and  on  potatoes  59.3.  The  average  time  required 
for  churning  was  on  dry  feed  34  minutes,  on  mangolds  36  minutes  and 
on  potatoes  86  minutes.  On  this  point  there  was  a  very  marked  differ- 
ence due  to  the  feeding  of  potatoes.  The  cream  frothed  badly  in  the 
churn  and  it  took  more  than  twice  as  long  to  bring  the  butter.  The 
chemical  analyses  of  the  butter  in  the  different  periods  is  reported  in  the 
table  below,  in  which  the  hardness  is  determined  by  dropping  a  steel  rod 


Digitized  by 


Google 


FARM  DEPARTMENT 


111 


weighing  50  grams,  7  millimeters  in  diameter  and  203  millimeters  long 
dropped  two  meters.  The  distance  the  end  of  this  rod  penetrates  the  but- 
ter measures  its  softness.  The  farther  the  rod  penetrates  the  softer  the 
butter. 


Composition  of  Butter  from  Dry  Feed  and  from  Potatoes. 


Water 

per  cent 

Ash  and 
oasein 
per  oent. 

Fat 
per  cent. 

VolatUe 
fntty 
acids, 

o.  c. 

Melting 

point 
centi- 
grade. 

Hard- 
ness, 
m.  m. 

I   Dry  food  

IV  Dry  food  

Ill  Potatoes  

8.28 
6.08 
8.24 
6.87 
5.42 
5.89 
7.60 

2.85 
8.86 
2.63 
8.50 
8.08 
8.26 
8.07 

88.86 
89.01 
89.18 
90.13 
91.55 
90.84 
88.9J 

26.5 
30.4 
2T.6 
28.0 
33.4 
80.7 
28.45 

32.6 
""'S2"23 

18.7 
15.8 
16.7 
18.7 
12.S 
15.5 
17.00 

V  Potatoes  

82.4 
82.4 
82.6 

Average  potatoes    

Average  dry  food    

Potatoes  did  not  constitute  an  abnormal  proportion  of  the  ration  and 
no  important  difference  is  noted  in  the  composition  of  the  butter  that 
could  be  ascribed  to  the  potatoes.  In  one  case  the  butter  was  much 
harder  where  the  cows  had  the  potatoes,  in  another  it  was  as  soft  as  when 
The  cows  were  on  dry  feed.  The  per  cent  of  volatile  fatty  acids,  the  ingre- 
dients that  give  butter  its  characteristic  flavor,  was  slightly  higher  on  the 
average  in  the  potato  butter  than  in  the  butter  from  dry  feed. 

Corn  Meal. — Corn  meal  has  been  an  ingredient  of  nearly  every  grain 
mixture  fed  the  college  dairy  cows  for  the  past  three  winters,  and  this 
notwithstanding  the  fact  that  silage  has  formed  the  bulk  of  the  ration. 
At  the  ordinary  market  prices  it  furnishes  digestible  nutrients  cheaper 
than  any  other  grain  or  by-product.  While  relatively  low  in  protein,  it 
can  be  used  to  good  advantage  with  clover  hay  and  wheat  bran  or  oats, 
the  oats  or  bran  supplying  the  protein  necessary  to  balance  the  ration. 
When  the  corn  has  not  been  mixed  with  oats  or  bran  the  cob  has  some- 
times been  ground  with  the  kernel  to  make  a  meal  less  compact  and  of 
less  specific  gravity.  Corn  cobs  have  little  feeding  value,  and  it  would 
rarely  pay  the  farmer  to  cart  them  to  mill  and  pay  for  grinding  them, 
where  he  pays  for  the  grinding  by  the  hundred,  but  where  the  grinding 
is  done  by  windmill  or  other  cheap  power  on  the  farm  itself,  it  will  pay 
to  grind  the  cob  with  the  corn  to  act  as  a  diluent.  In  such  cases  the  cob 
must  be  ground  very  fine. 

With  silage,  corn  has  usually  been  mixed  with  linseed  or  cotton  seed 
meal,  bran  and  oats,  in  the  proportion  of  two  parts  of  corn  meal  to  eight 
of  the  other  grains  or  by-products.  Not  infrequently  the  corn  has  been 
fed  the  cows  unhusked  and  with  the  stalks.  In  that  case  the  shocks  have 
been  drawn  directly  from  the  field,  run  through  a  cutting  box  and  fed 
with  wheat  bran  and  clover  hay.  A  good  proportion  of  kernels  escape 
digestion,  and  for  the  sake  of  economy  it  has  been  found  necessary  to 
follow  the  cows  with  pigs  to  consume  the  corn  in  the  droppings.  Where 
human  labor  is  high  in  price  and  corn  relatively  cheap  this  method 
recommends  itself. 
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Ohiten  Meal  and  Gluten  Feed. — Several  tons  of  gluten  meal  have  been 
feed  at  the  station,  and  since  the  feeding  stuff  is  comparatively  new  to 
the  state,  a  reference  to  its  value  and  place  in  the  ration  is  here  made. 
These  gluten  feeds  are  the  residue  from  the  manufacture  of  either  glucose 
or  starch,  and  differ  in  composition,  according  to  the  method  of  manu- 
facture and  to  the  thoroughness  with  which  the  starch  is  extracted  in  the 
process.  These  methods  of  manufacture  differ  very  materially  in  their 
results  but  they  consist  essentially  in  the  separation  of  the  outer  coating 
of  the  kernel  and  the  germ  from  the  interior  starchy  portion.  This  is 
done  by  machinery  and  by  soaking  the  crushed  kernels  in  water.  In  the 
process  the  germ  may  or  may  not  be  separated  from  the  gluten  and  the 
skin.  The  gluten  in  the  kernel  resides  in  the  layer  of  cells  immediately 
beneath  the  skin.  If  the  corn  is  yellow  these  gluten  cells  are  yellow. 
They  are  characterized  by  a  high  content  of  both  protein  and  fat.  The 
germ  occupies  the  point  of  the  kernel,  from  which  the  sprout  comes  as 
the  kernel  germinates.   It  is  rich  in  oil  and  gluten. 


Cross  sections  of  a  kernel  of  corn  showing  the  skin,  immediately  below  the  skin  a  layer  of  gluten 
•cells,  next  the  mass  of  starch  in  the  interior,  hardened  at  the  sides  and  finally  the  germ  near  the  point 
bnt  not  projecting  from  it. 


Prof.  E.  B.  Vorhees,  of  the  New  Jersey  Experiment  Station,  reportB 
in  Bulletin  105,  of  that  station,  page  7,  the  analyses  of  the  kernel  of  corn, 
of  the  skin,  of  the  germ  and  of  the  starchy  and  hard  parts,  in  the  follow- 
ing table: 


Station  nnmber. 

Amounts  secured 
from  100  parts 
of  original  corn. 

Per  cent  of  water. 

Fat. 

Crude  fiber. 

Protein. 

i 

i 

m 

O 

Nitrogen. 

Phosphorio  acid. 

1 

100.00 

24.74 

4.34 

2.02 

12.65 

1.73 

79.26 

2.02 

.83 

0.47 

406 

Bkin   

5.56 

15.29 

1.59 

16.45 

6.60 

1.27 

75.86 

1.06 

.23 

0.88 

907 

10.17 

29.62 

29.62 

2.88 

21.71 

11.13 

45.79 

3.48 

6.16 

2.91 

909 

8tarcby  and 

hard 

parts..  

84.27 

24.66 

1.54 

.65 

12.23 

.68 

fe.58 

1.96 

.35 

0.1T 
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"The  germ,  although  only,  about  10  per  cent  of  the  whole  kernel,  con- 
tains 65  per  cent  of  the  fat,  61.5  per  cent  of  the  mineral  matter,  71  per 
cent  of  the  phosphoric  acid,  60  per  cent  of  the  potash  and  16.33  per  cent 
of  the  nitrogen  or  protein.  The  remaining  portions  are  characterized^ 
the  skin  by  the  content  of  fiber,  51  per  cent  of  the  whole,  and  the  starchy 
parts  by  the  carbohydrates,  of  which  it  contains  nearly  90  per  oent  of  that 
in  the  whole  grain." 

It  is  evident  from  these  analyses  that  the  composition  of  the  by- 
products made  from  corn  depends  on  whether  more  or  less  of  either  the 
germ,  the  skin  or  the  starch  is  left  in  them.  If  the  starch  alone  is- 
removed  the  trade  name  of  the  product  is  gluten  feed.  The  germ  ground 
alone  is  called  germ  meal.  The  gluten  cells  alone  or  with  the  germ  i& 
called  gluten  meal.  These  names  are  used,  however,  indiscriminately, 
and  it  is  quite  impossible  to  gather  any  correct  idea  of  the  composition 
of  these  by-products  from  the  names  alone.  The  gluten  meal  should  be 
richer  in  protein  than  the  gluten  feeds.  Below  are  given  the  analyses 
of  gluten  feeds  and  gluten  meals,  taken  from  the  Bulletin  105  of  the  New 
Jersey  Station,  to  which  reference  has  been  made:. 


Name. 


Chicago  gluten  feed  

Peoria  gluten  feed  , 

Buffalo  gluten  feed  

Average  of  seven  samples.   

Cream  gluten  meal   

King  gluten  meaL  

Iowa  golden  gluten  meal  

Av.  of  five  samples  

At.  of  three  samples  Chicago  gluten  meal, 


Pounds  per  hundred  of— 


Water. 

Crude 
fat. 

Crude 
fiber. 

Crude 
protein. 

Crude 
ash. 

Carbo- 
hydrates* 

7.61 

14.18 

6.81 

24.06 

0.87 

47.00 

6.94 

14.84 

7.11 

22.64 

.97 

47.50- 

10.20 

18.67 

7.17 

22.65 

.84 

45.47 

8.82 

12.74 

6.84 

21.61 

.86 

49.68 

7.87 

15.64 

1.45 

41.76 

1.58 

82.20 

9.86 

19.77 

1.47 

35.09 

1.90 

82.41 

7.61 

12.65 

8.60 

80.47 

1.00 

44.67. 

8.15 

14.06 

1.66 

32.88 

1.81 

41.99 

9.49 

5.56 

1.50 

85.79 

.86 

46.80 

These  analyses  show  how  variable  in  composition'  these  by-products 
are,  and  dairymen  should  exercise  due  caution  in  their  purchase  for  that 
reason.  At  the  prices  at  which  they  are  usually  sold  the  gluten  meals- 
furnish  protein  fully  as  cheaply  as  does  any  other  by-product.  Cows, 
while  not  exhibiting  an  especial  fondness  for  gluten  meal,  have  seldom 
refused  it  when  mixed  with  other  feeds.  At  the  college  dairy  barn  it 
has  been  fed  in  amounts  as  high  as  four  pounds  per  day,  with  good 
results. 

For  two  successive  winters  experiments  were  conducted  to  test  the 
influence  of  gluteal  meal  on  the  quality  of  the  butter.  It  was  found  as  an 
invariable  result  that  the  gluten  meal  made  the  butter  softer  and  made 
it  difficult  to  so  churn  the  cream  as  to  extract  all  of  the  butter  from  the 
buttermilk.  The  per  cent  of  fat  in  the  buttermilk  invariably  increased 
from  .1  per  cent  to  .25  per  cent,  or  even  .5  per  cent  when  gluten  meal  was- 
fed. 

15 
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Linseed  Meal. — There  are  offered  in.  the  markets  two  classes  of  linseed 
meal,  old  process  and  new  process.  Both  have  been  fed  at  this  station 
with  good  results.  They  have  been  used  as  a  source  of  protein  and  to 
give  variety  to  the  ration.  Ordinarily  the  amounts  fed  per  day  have 
been  less  than  two  pounds  and  seldom  more  than  one.  In  exceptional 
cases,  as  in  that  of  Rosa  Bonheur,  as  high  as  six  or  more  pounds  per 
thousand  pounds  live  weight  per  day  have  been  fed  without  injury.  The 
high  price  of  the  product  prevents  its  more  extended  use.  The  cows 
prefer  the  coarsely  ground  oil  cake,  the  so-called  pea  size  old  process 
linseed  meal  to  the  finely  ground. 

No  effect  of  the  introduction  of  linseed  meal  on  the  quality  of  the  butter 
appears  in  the  records  of  the  dairy  work  at  the  station.  Fed  as  it  is  in 
connection  with  a  variety  of  grains,  no  such  effect  could  be  expected. 

Cotton  Seed  Meal. — This  by-product  heads  the  list  as  far  as  richness  in 
protein  is  concerned.  Its  price  is  usually  somewhat  higher  than  that  of 
linseed  meal,  but  ordinarily  it  will  furnish  protein  fully  as  cheaply,  if  not 
more  so,  than  the  by-products  of  the  linseed  oil  mills.  Experience  in 
its  use  at  this  station  will  warrant  its  recommendation  to  dairymen 
to  be  fed  in  amounts  not  larger  than  two  pounds  per  cow  per  day.  Fed 
in  this  way,  it  supplies  a  large  amount  of  digestible  protein  and  gives 
the  cow  an  appetite  for  the  coarser  forage  plants,  like  cornstalks  or  even 
straw.  In  purchasing  cotton  seed  meal  care  should  be  exercised  to  see 
that  the  indigestible  hulls  of  the  seed  have  been  removed. 

The  feeding  of  cotton  seed  meal  is  usually  accompanied  by  an  increased 
hardness  of  the  butter.  If  fed  in  excess,  the  quality  of  the  butter  suffers, 
as  does  also  the  health  of  the  cow.  Common-sense,  however,  will  prevent 
the  misuse  of  a  food  so  inordinately  rich  in  protein. 

Wheat  Bran — Letters  received  at  the  station  indicate  that  in  some 
parts  of  Michigan  a  prejudice  exists  against  roller  process  wheat  bran, 
while  elsewhere  an  equal  prejudice  is  found  in  its  favor.  Some  farmers 
prefer  finely  ground  bran,  others  like  better  the  coarser  samples.  The 
product  of  roller  mills  is  not  uniform  as  to  fineness  of  flakes,  some  turning 
out  at  times  a  very  light  and  flaky  product  and  at  other  times  bran  more 
finely  ground.  In  some  samples  of  roller  process  bran  the  germ  is  ground 
with  it.  In  the  burr  stone  process  the  germ  is  ground  with  the 
flour.  In  the  roller  process  the  wheat  is  not  infrequently  dampened 
before  grinding  to  toughen  the  outer  coats  of  the  kernel  and  to  bring 
away  the  bran  in  as  large  particles  as  possible. 

In  the  spring  of  1897  the  analyses  of  14  samples  of  bran  were  made 
by  Mr.  Lewis  S.  Munson,  and  the  results  presented  as  his  graduating 
thesis.  The  work  was  done  under  the  close  supervision  of  the  chemical 
department  of  the  station,  with  all  the  usual  safeguards  against  error. 
Later  three  samples  of  bran  were  sent  to  the  station  from  Minneapolis 
aa  typical  specimens  of  the  first,  second  and  third  grades  of  bran  which 
the  large  mills  turn  out.  These  samples  were  also  analyzed  by  the 
chemical  department  of  this  station,  and  the  results  are  given  in  the 
tables  below,  following  the  analyses  reported  by  Mr.  Munson. 
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Process. 


Burr  

Roller  

Roller  

Roller  

Roller  

Roller  

Roller  

Roller   

Roller  

Burr  

Roller  

Roller  

Roller  _  

Roller  

Roller,  first  grade.... 
Roller,  second  grade. 
Roller,  third  grade 


Annaal  output . 


lOObbls.  daily. 
100  bbls.  daily.. 

1,000  tons  

2,000  tons  

2,500  tons  

1,600  tons  

1,200  tons  


2,000  tons. 


90,000  bbls.. 
66,000  bbls. . 
2,500  tons... 
5,000  tons... 


per 
16 
15 
15 
17 
17 
14 
17 
16 
15 
16 
14 
16 
16 
17 
19 
16 
17 


per  ct. 

5.3* 
5.97 
7.01 
5.90 
5.58 
5.59 
5.56 
5.83 
6.83 
6.17 
6.36 
6.38 
5.78 
6.33 
5.48 
7.67 
7.67 


S 


per  ct. 
9.82 
10.92 
11.39 
8.01 
8.17 
10.24 
9.14 
8.04 
8.65 
8.65 
8.70 
9.72 
8.02 
8.01 
12.38 
13.06 
13.56 


per  ct. 
1.18 
1.89 
1.79 
3.84 
2.96 
3.31 
2.85 
3.31 
2.81 
2.15 
2.54 
3.09 
3.20 
2.96 
3.88 
3.99 
4.57 


j 

CCJ 

i 

Q 


per  ct. 
10.03 
11.76 
10.72 
9.70 
9.69 
11.23 
10.40 
10.19 
12.28 
10.80 
11.93 
10.40 
11.36 
10.81 
9.31 
13.90 
14.36 


per  ct. 
45.96 
40.05 
42.83 
38.61 
42.21 
39.57 
41.49 
44  28 
39.04 
42.66 
40.23 
3H.43 
43.47 
44.64 


o  as 

2i3 


perct. 
57.E1 
54.06 
54.09 
54.99 
56.04 
55.32 
54.42 
56.38 
58.80 
56.00 
55.64 
54.03 
54..  0 
54.76 
62.33 
57.63 
56.27 


These  analyses  show  us  in  the  first  place  that  over  half  of  the  total 
weight  of  bran  consists  of  carbohydrates,  very  largely  starch.  Second, 
the  richer  the  bran  is  in  protein  the  poorer  in  crude  fiber.  Third,  burr 
stone  bran  differs  from  roller  process  in  containing  less  fat,  due  undoubt- 
edly to  the  fact  that  it  does  not  contain  the  germ.  Fourth,  little  varia- 
tion in  its  composition  is  discernable  between  the  samples  of  extremely 
coarse  bran,  like  samples  1  and  3  on  the  one  hand,  and  the  fine  brans  like 
sample  2,  on  the  other.  Mr.  Munson  says  on  this  topic:  "The  two 
extremes,  the  very  coarse  and  the  very  fine,  are  of  much  the  same  compo- 
sition, while  neither  shows  by  any  means  the  best  sample  of  bran  so  far 
as  feeding  properties  are  concerned.  The  medium  grade  brans  generally 
show  a  far  better  analysis  than  either  of  the  former."  "Theoretically 
the  bran  produced  by  the  roller  process  should  be  a  more  valuable  food 
than  that  produced  by  the  burr  stone  process,  as  in  the  one  the  germ, 
which  is  rich  in  fat,  is  separated  out  with  the  flour,  and  in  the  other  thia 
part  goes  into  the  bran.  This  the  investigation  emphatically  bears  out. 
The  roller  process  brans  are  all  perceptibly  higher  in  protein  than  are 
those  of  the  burr  stone  process,  and  as  bran  is  given  as  a  proteid  food, 
this  fact  is  worthy  of  consideration.  It  is  not  so  much  the  amount  of 
starch  present  in  the  bran,  as  the  amount  of  protein  and  fat,  that  is  of 
consideration  to  the  feeder.  The  end,  therefore,  for  which  the  millers 
are  constantly  working  in  the  milling  process,  the  most  complete  separa- 
tion of  the  starch  possible  and  the  needs  of  the  consumer  of  the  bran, 
namely,  a  food  rich  in  protein  and  fat  but  not  necessarily  containing 
much  starch,  are  identical.  The  new  milling  process,  instead  of  supply- 
ing the  feeder  with  an  inferior  grade  of  feeding  stuffs,  furnishes  him 
with  one  much  superior  to  that  furnished  by  the  old  process.  The  inves- 
tigation thus  credits  the  production  of  the  better  bran  to  the  new  ot 
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roller  process.  It  shows  that  the  brans  rich  in  starch  will  be  relatively 
low  in  fat;  that  there  is  also  an  inverse  variation  between  the  protein 
and  the  crude  fiber;  that  no  marked  variation  is  to  be  found  in  the  amount 
of  ash;  that  there  is  a  considerable  variation  in  the  composition  of  the 
bran  produced  by  the  roller  process,  but  that  the  relative  feeding  values  of 
these  brans  are  not  widely  divergent." 

The  first  grade  bran  from  Minneapolis  was  much  the  coarsest  of  the 
three  samples  and  had  a  distinctly  harsher  feeling.  It  was  nearly  two  per 
cent  richer  in  protein  than  either  of  the  others,  had  a  smaller  content  of 
fat  and  of  crude  fiber  and  a  much  larger  content  of  starch.  These  differ- 
ences in  chemical  composition  would  warrant  a  slight  difference  in  price 
in  favor  of  the  first  grade. 


DAIRY  BARN. 

During  the  summer  of  1897,  a  new  dairy  barn  was  built  to  hold  a  grade 
herd  of  thirty  cows.  The  plan  outlined  by  the  Board  involved  the  erec- 
tion of  the  building  at  the  smallest  possible  cost  consistent  with  efficiency. 

The  barn  is  rectangular  in  form,  seventy  feet  long,  north  and  south, 
and  forty-five  feet  wide  east  and  west.  A  driving  floor  ten  feet  wide  runs 
lengthwise  through  the  center  of  the  barn,  connecting  doorways  at  the 
middle  of  the  north  and  south  ends.  Over  this  driveway  a  wagon  is 
driven  to  haul  out  the  manure.  On  each  side  of  this  center  driveway  is 
a  gutter  sixteen  inches  wide,  four  inches  deep  at  the  north  end  of  the  barn 
and  six  inches  deep  at  the  south  end.  The  floors  on  each  side  of  the 
gutter  lap  over  it,  so  that  liquids  falling  on  them  are  compelled  to  escape 
into  the  gutter.  The  bottom  and  sides  of  the  gutters  are  two-inch  plank, 
jointed  and  fitted  together  water  tight. 

Running  along  the  edge  of  each  gutter  farthest  from  the  center  of  the 
driveway  is  a  stone  wall  upon  which  stands  a  row  of  posts  which  serve  a 
twofold  purpose.  They  sustain  the  weight  of  the  hay  mow  and  at  the 
same  time  serve  as  the  rearmost  post  of  the  partitions  between  the  cows* 
These  posts  stand  upon  a  two  by  six  hemlock  plank  which  rests  upon 
the  wall.  The  gutter  side  is  spiked  to  this  plank  so  that  the  post  is  two 
inches  in  from  the  edge  of  the  gutter.  The  spaces  between  the  foundation 
walls  were  filled  with  sand  and  the  floors  placed  directly  upon  this  sand 
with  no  joists  except  two  by  four  or  two  by  six  strips  to  which  the  floor 
plank  could  be  nailed  to  hold  them  in  place.  The  floors  are  level  except 
that  of  the  center  driveway  which  is  arched  one  inch  in  the  middle  to 
compel  any  water  that  falls  upon  it  to  run  quickly  into  the  gutters.  The 
floors  are  of  first  class  hemlock  plank,  jointed  and  dressed  on  one  side. 

From  the  edge  of  the  gutter  to  the  side  of  the  barn  is  16  feet  making 
feeding  alleys  in  front  of  the  cows  eight  feet  wide,  allowing  for  an 
abundant  circulation  of  air  and  giving  plenty  of  room  for  convenience  in 
feeding. 

The  milk  and  wash  rooms  are  in  the  northwest  corner  of  the  barn  and 
are,  together,  16  feet  by  8  feet,  running  from  the  gutter  to  the  west  side 
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of  the  barn.  A  sliding  door  next  the  gutter  keeps  the  odors  of  the  barn 
from  the  milk  room  to  which  access  from  outside  the  barn  is  gained  by 
another  sliding  door  four  feet  wide  on  the  north  end  of  the  barn. 

Two  box  stalls  for  calves  and  incoming  cows  are  adjacent  to  the  milk 
room  and  extend  from  gutter  to  feeding  alley.  They  are  each  10  feet  by 
8  feet. 

Across  the  central  driving *floor  from  the  milk  room,  in  the  northeast 
corner  of  the  barn  is  a  granary,  8x16  feet,  extending  from  the  gutter  to 
the  east  wall  of  the  barn  and  therefore  occupying  that  entire  corner. 

In  the  middle  of  the  barn  north  and  south  two  stalls  on  each  side  are 
left  vacant  and  the  partition  removed  to  make  a  connecting  alleyway 
between  the  feeding  alley  on  each  side  and  the  central  driveway. 

The  frame  of  the  barn  consists  of  a  row  of  upright  two  by  sixes,  sixteen 
feet  long,  standing  on  the  2x8  sills.  These  upright  two  sixes  stand  two 
feet  apart  and  against  them  on  the  outside  the  matched  siding  is  nailed. 

In  the  west  side  of  the  barn  there  are  ten  windows,  one  every  seven 
feet,  in  the  east  side  but  nine,  there  being  no  window  in  the  granary.  The 
distance  from  the  main  floor  to  the  bottom  of  the  supports  to  floor  of  the 
mow  over  the  cattle  is  9  feet.  These  upper  2x10  floor  joists  are  spiked  to 
the  upright  two  by  sixes  of  the  frame  at  one  end  and  rest  upon  a  beam 
supported  by  the  row  of  posts  standing  between  the  cows  at  the  edge  ot 
the  gutter,  at  the  other.  This  beam  is  made  by  spiking  together  three  two 
1  by  sixes  side  by  side. 

The  rafters  are  spliced  two  by  sixes  supported  by  proper  purlin  plates 
which  in  turn  rest  upon  short  posts  resting  on  a  cross  beam  on  the  floor 
of  the  mow,  which  beam  is  vertically  above  the  beam  supported  by  the 
row  of  posts  between  the  cows  on  the  edge  of  the  gutter. 

The  roof  is  of  steel. 

The  cost  of  the  barn,  exclusive  of  painting,  was  as  follows: 
Foundation,  stone  and  labor   $41.22 


A  row  of  cows  stands  on  each  side  of  the  center  drive  way  and  facing 
away  from  it.  Most  of  the  cows  are  confined  in  what  are  called  Bidwell 
stalls,  a  style  of  cow  stall  patented  by  Porter  Bidwell  of  McGregor,  Iowa. 
In  this  stall,  as  built  in  this  barn,  the  cow  is  not  tied  but  is  kept  in  place 
by  a  partition  on  each  side  high  enough  to  prevent  her  attempting  to 
jump  over  it,  by  a  fence  in  front  also  high  enough  to  prevent  any  attempt 
to  escape  in  that  direction,  and  finally  by  a  chain  or  rope  stretched  across 
behind  just  above  the  gambrel  joints  which  prevents  the  cow  from  back- 
ing out.  The  width  of  the  stall  is  so  adjusted  to  the  size  of  the  cow  that 
she  does  not  attempt  to  turn  around.  Twenty  of  the  stalls  in  the  new 
barn  are  three  feet  and  two  inches  wide.  To  test  the  matter  eight  others 
are  made  three  feet  and  four  inches  wide,  but  three  feet  and  two  inches  is 
wide  enough  for  even  large  Holstein  or  Shorthorn  cows.  The  length  of 


Lumber  and  windows 

Carpenter  work  

Roof  

Hardware   

Incidentals  


426.24 
101.00 
122.10 
20.12 
26.82 


$737.00 


Digitized  by 


Google 


118 


MICHIGAN    EXPERIMENT  STATION 


the  stall  is  adjusted  to  the  size  of  the  cow  by  moving  forward  or  back  the 
manger  to  which  is  attached  the  fence  across  the  stall  in  front  of  the  cow. 
When  the  cow  is  put  in  the  stall  this  manger  is  crowded  back  just  far 
enough  to  allow  her  head  free  movement  when  her  hind  feet  stand  on  the 
very  edge  of  the  gutter.  To  be  efficient  a  stall  must  keep  the  cow  both 
comfortable  and  clean.  By  allowing  free  movement  of  the  head  and 
limbs  and  by  permitting  the  use  of  sufficient  bedding  this  style  of  stall 
allows  the  maximum  of  comfort,  and  since  the  cow  is  compelled  to  stand 
with  her  hind  feet  at  the  edge  of  the  gutter,  cleanliness  is  assured.  The 
fact  that  a  foul  udder  is  practically  never  found  is  sufficient  evidence  of 
the  efficiency  of  the  stall  in  this  respect. 

The  Hoard  Stall. — A  second  form  of  stall  used  in  the  new  barn  is  called 
the  Hoard  stall.  It  is  unpatented  and  simple  in  construction.  It  is 
described  as  follows  by  its  inventor,  Ex-Governor  W.  D.  Hoard  of  Wis- 
consin, in  Hoard's  Dairyman,  of  June  23, 1893,  page  284: 

uThi  excellence  of  this  plan  of  tying  cows,  over  the  stanchion  plan  is 
found  as  follows:  I 

"(1)  The  cow  has  three  and  one-half  feet  in  width  of  stall  and  perfect 
liberty  and  comfort  of  position. 

"(2)  By  virtue  of  the  bar  across  the  stall  floor,  which  will  be  seen  just 
forward  of  the  hind  feet  of  the  standing  cow,  the  animal  has  always  a  dry, 
clean  bed  to  lie  in,  thus  keeping  her  as  clean  from  manure  in  winter  as 
though  she  was  in  a  June  pasture. 

"(3)  By  this  system  each  cow  is  protected  when  lying  down  from  hav- 
ing her  teats  and  udder  stepped  on  by  her  standing  neighbor.  This  is  one 
of  the  most  productive  sources  of  injury  that  is  known,  and  of  itself 
should  condemn  the  rigid  stanchion." 
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"The  cut  represents  one  row  of  cows  facing  another  row.  A  closely 
boarded  partition  about  four  feet  high  forms  the  front  of  the  stall.  Each 
cow  has  three  and  one-half  feet  in  width.  The  floor  is  made  tight  and 
there  is  no  drop  in  rear  of  cows,  except  the  thickness  of  one  plank,  which 
is  the  double  floor  of  the  stall.  The  feeding  rack  is  constructed  for  two 
purposes;  1.  To  contain  any  hay  or  roughage  that  may  be  fed  the  cow. 
The  slats  are  put  on  wide  enough  so  the  cow  can  easily  get  her  nose 
between  them.  2.  To  force  the  cow  when  standing  to  stand  with  her  hind 
feet  in  rear  of  the  cross  bar  across  the  stall  floor.  In  constructing  the 
feeding  rack  nail  a  2x8  piece  of  scantling  edgewise,  against  the  board  par- 
tition. This  constitutes  the  bottom  of  the  rack  and  should  be  placed  about 
30  inches  from  the  floor.  Place  the  top  scantling  about  two  feet  from  the 
partition.  This  makes  the  feeding  rack  eight  inches  wide  at  the  bottom 
and  two  feet  wide  at  the  top.  In  the  center  of  the  bottom  scantling 
fasten  a  ring  screw  to  tie  the  halter  to.  Fasten  the  cow  with  a  common 
web  halter,  she  wearing  the  head  piece  all  the  time;  the  halter  end  of  the 
rope  has  a  safety  snap  to  fasten  into  the  ring  of  the  halter  under  the 
throat.  To  prevent  the  cow  from  getting  loose  it  is  well  to  divide  the 
end  of  the  rope  into  two  strands  each  six  inches  long  and  put  a  snap  in 
each,  fastening  in  both,  the  ring  when  tying  the  cow. 

"The  grain  and  ensilage  box  is  placed  on  that  side  of  the  stall  opposite 
to  the  one  the  cow  usually  lies  on.  If  she  lies  on  her  left  side  place  the 
grain  box  on  the  right  side,  as  seen  in  the  engraving.  This  box  is  large 
enough  to  contain  the  ensilage  and  grain  feed,  and  is  reached  by  an  open- 
ing in  the  partition.  It  is  best  to  have  the  feed  box  slant  down  towards 
the  cow,  so  that  all  the  feed  will  easily  work  down  to  the  end  nearest  her. 
This  box  should  be  long  enough  to  extend  from  the  partition  into  the  stall 
as  far  as  the  upper  part  of  the  feed  rack  projects  and  about  18  or  20  inches 
wide  and  16  inches  deep.  If  placed  sufficiently  slanting,  the  feed  will 
easily  work  down  to  the  lower  end  next  the  cow,  so  that  she  will  not  need 
to  bring  her  hind  feet  in  on  her  bedding,  in  order  to  reach  the  contents 
of  the  box. 

"In  placing  the  bar  across  the  stall  bring  the  cow's  head  squarely  up 
against  the  feeding  rack;  then  just  forward  of  her  hind  feet  nail  down  a 
2x3  scantling.  Fill  the  space  forward  of  the  bar  with  bedding,  which 
being  without  waste  will  last  till  entirely  worn  out.  In  this  way  each 
cow  has  her  bed  in  true  proportion  to  her  length.  It  should  be  made  fresh 
once  a  week,  however,  for  the  sake  of  health.  We  commend  this  stall 
to  all  dairymen  who  are  looking  for  a  clean,  comfortable  method  of 
stabling  dairy  cows." 
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SUGAR  BEETS  IN  MICHIGAN  IN  1897. 


BT  0.  D.  SMITH,  DIRECTOR,  AND   B.  0.   KEDZIE,  OHEMIST. 


INTRODUCTION. 

The  effort  to  supply  our  people  from  the  products  of  our  own  soil  with 
so  necessary  a  food  material  as  sugar,  now  largely  imported  from  other 
countries,  cannot  fail  to  be  a  matter  of  deep  interest  to  every  person  inter- 
ested in  the  welfare  of  the  State.  Why  this  country  should,  year  after 
year,  send  abroad  (100,000,000  in  gold  to  pay  for  a  crop  that  can  be  suc- 
cessfully raised  on  our  own  soil  and  manufactured  by  our  own  people, 
has  never  been  satisfactorily  answered.  The  hesitancy  to  embark  In 
sugar  making  has  hinged  upon  the  question  whether  our  soil  and  climate 
are  capable  of  producing  sugar  beets  fit  for  the  factory.  It  is  mainly 
to  settle  this  question,  so  far  as  Michigan  is  concerned,  that  the  present 
investigation  has  been  undertaken.  The  recent  legislation  in  our  State 
offering  a  bounty  on  sugar  made  from  beets  grown  in  this  State  has 
awakened  additional  interest  among  our  farmers. 


DIVERSIFIED  INDUSTRY. 

In  times  of  industrial  depression,  such  as  the  one  through  which  we 
have  lately  passed,  what  the  country  especially  needs  is  diversified 
industry,  so  that  the  glut  of  one  product  shall  not  cause  a  stagnation  of 
others.  This  is  especially  true  in  agriculture.  In  the  northern  states 
the  three  cash  crops  have  been  wheat,  meat  and  wool;  but  wheat  has  led 
the  industrial  race,  and  the  price  of  wheat  has  been  the  business  bar- 
ometer for  farmers.  The  introduction  of  a  new  "cash  crop"  to  diversify 
the  old  system  of  rotation,  and  stop  the  impoverishing  tendency  of  con- 
tinuous exportation  of  grain,  is  full  of  promise  to  the  farmer,  and  gives 
tokens  of  prosperity  to  the  business  public. 

The  Honorable  Secretary  of  Agriculture,  with  an  eye  that  takes  in 
the  whole  sweep  of  industrial  pursuits,  has  given  a  powerful  impulse  to 
this  industry  of  national  importance.  By  freely  furnishing  beet  seed  of 
the  highest  quality  to  such  sections  of  the  country  as  appear  to  be 
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adapted  to  this  crop,  and  by  inviting  the  cooperation  of  the  Experiment 
Stations  in  this  work,  he  has  done  much  to  bring  this  new  industry  into 
prominence  in  all  the  northwestern  states. 


CLIMATIC  CONDITIONS  FOB  SUGAR  BEETS. 

For  growing  most  crops,  the  weather  is  even  more  important  than  the 
soil.  The  conditions  of  climate  best  suited  to  growing  the  sugar  beet 
differ  from  that  of  many  crops,  and  the  weather  that  would  seriously 
impair  the  production  in  other  crops,  may  be  well  suited  to  the  crop 
of  beets  with  a  large  content  of  sugar.  In  Germany,  it  has  been  found 
that  a  certain  average  temperature  for  the  several  months  from  May 
to  November,  and  £  certain  average  rainfall  during  these  several  months, 
are  best  adapted  to  the  growing  of  this  crop.  Such  a  "sugar  beet  belt" 
sweeps  through  the  lower  peninsula  of  Michigan. 

Beyond  most  crops,  the  sugar  beet  is  less  liable  to  be  injured  by  the 
variations  in  weather  occurring  in  our  State.  It  is  not  a  tender  plant 
and  will  not  be  injured  by  spring  frosts  that  would  kill  Indian  corn. 
It  may,  therefore,  be  safely  planted  in  the  spring  many  days  before 
anyone  would  think  of  planting  corn,  and  it  will  grow  and  ripen  in  the 
fall  for  weeks  after  the  corn  is  killed  by  frost.  It  is  practicable  to  plant 
the  beets  early  in  the  spring  and  get  them  well  established,  rooted,  and 
grounded  in  the  soil  during  our  season  of  abundant  moisture,  from 
May  to  July.  When  thus  established  in  a  well  prepared  soil,  properly 
thinned  from  eight  to  ten  inches  in  the  row,  kept  free  from  robber  weeds, 
and  given  proper  cultivation  to  secure  the  mulch  of  a  thin  layer  of 
porous  soil,  the  beets  can  withstand  "the  August  drought,"  and  thrive 
and  grow  when  the  corn  leaves  roll  for  want  of  rain,  and  they  will  con- 
tinue to  grow  and  sweeten  under  the  Indian  summer  sun  long  after 
potatoes  and  vines  have  shriveled  under  the  frosts. 

The  beet  can  thrive  in  the  hot  and  dry  weather  of  mid-summer  because 
of  its  root  distribution  in  porous  soils,  the  tap  root  passing  down  into 
the  subsoil  and  drawing  its  supply  of  water  and  plant  food  from  these 
deep  recesses.  If  the  plant  is  nourished  by  the  surface  soil  till  it  can 
tap  the  subsoil  it  may  thrive  in  weather  that  would  burn  up  the  surface 
feeding  plants. 

Our  German  consul,  Julius  Muth,  under  date  of  June  3,  1897,  writes 
from  the  heart  of  the  beet  sugar  district:  "A  rich,  deep  soil,  with  a 
porous,  well  drained  subsoil,  should  be  selected.  If  the  climatic  con- 
ditions are  such  that  the  beets  are  assured  of  abundant  moisture  for  the 
first  three  months,  then  a  limited  amount  of  moisture  and  dry,  sunny 
weather,  for  the  last  thirty  days,  such  lands  are  well  adapted  for  the 
cultivation  of  the  sugar  beets.  It  is  of  great  importance  that  the  last 
thirty  days  be  dry  and  sunny;  wet  weather  at  this  period  will  start  a 
second  growth  in  the  beets  at  the  expense  of  the  saccharine  contents." — 
Consular  Reports,  Aug.,  1897. 

In  a  few  localities  in  this  State  the  trial  with  sugar  beets  is  reported 
as  a  failure  on  account  of  dry  weather,  "Not  one  seed  in  a  thousand  grew 
at  all."  If  the  climatic  conditions  in  any  locality  are  too  precarious,  it 
-would  be  folly  to  attempt  the  cultivation  of  sugar  beets. 
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THE  SOIL. 

Certain  conditions  of  soil,  both  in  chemical  composition  and  texture, 
are  best  suited  to  the  development  of  the  sugar  beet.  The  plant  requires 
a  good  supply  of  potash  and  phosphates,  but  its  quality  is  injured  by 
excess  of  organic  matter  and  nitrates,  causing  a  decrease  of  sugar  and 
an  increase  of  gum-like  or  non-saccharine  matter,  lowering  the  coefficient 
of  purity.  Mucky  lands  and  soils  containing  an  excess  of  vegetable  mat—— 
ter  are  not  suitable  for  raising  sugar  beets.  In  spite  of  many  warn- 
ings on  this  point,  many  farmers  have  persisted  in  planting  their  sugar 
beets  on  muck,  with  the  result  of  lowering  the  record  for  sugar  beets 
in  their  county  and  the  records  for  the  State  at  large — in  the  latter  case  a 
reduction  of  nearly  one-half  per  cent.  There  can  be  no  objection  to 
farmers  planting  all  the  sugar  beets  on  muck  they  may  choose,  but  they 
should  not  offer  them  as  sugar  beets  for  making  beet  sugar.  They  are 
good  for  fodder  and  good  for  nothing  else. 

The  texture  of  the  soil  is  of  great  importance.  The  body  of  the  beet 
should  be  entirely  covered  by  the  soil,  only  the  crown  and  leaves  appear- 
ing above  it.  'No  part  of  the  beet  that  grows  above  the  soil  is  of  value  in 
making  sugar.  To  have  the  beets  thus  grow  within  the  soil,  the  latter 
must  be  open  and  porous,  and  the  subsoil  in  particular  must  be  pene- — 
trable  by  the  tap  root  as  it  goes  down  in  search  for  mineral  food  and 
especially  for  water  in  the  season  of  surface  dryness.  This  last  con- 
dition is  often  not  sufficiently  considered  in  preparing  a  field  for  sugar 
beets.  The  tap  root  penetrates  the  soil  to  a  surprising  depth  if  the  sub- 
soil is  porous,  and  draws  most  of  the  supply  of  moisture  for  the  plant 
from  the  subsoil.  If  there  is  enough  rain  in  May,  June  and  July  to  get 
the  tap  root  well  established  on  its  exploring  trip  for  food  and  moisture, 
and  the  subsoil  is  open  so  that  the  roots  freely  penetrate  the  deeper 
soil,  then  the  "August  drought"  does  not  retard  the  growth  of  the  beet, 
and  the  bright  sunshine  of  August,  September  and  October  packs  the 
beets  full  of  sugar.  But  to  carry  forward  this  process  of  saccharine 
accumulation  during  such  "dry  spells,"  the  plant  must  draw  upon  the 
deep  vaults  of  our  bank  of  earth  by  the  tap  root  reaching  the  water  of 
the  subsoil.  Such  results  can  be  secured  only  when  the  subsoil  is  pene- 
trable by  the  beet  root.  Hence  the  need  of  very  deep  cultivation  and  of 
subsoiling  by  the  plow  to  break  up  any  hard  pan.  It  is  also  <  vident  ~! — 
that  the  tap  root  should  not  be  broken,  and  this  explains  why  trans- 
planting is  often  a  failure,  unless  done  with  care. 

An  open  soil — a  loam,  sandy  loam,  clay  loam,  sandy  soil,  or  gravelly 

soil — with  a  penetrable  subsoil,  is  the  ideal  for  growing  sugar  beets  

A  stiff  clay  with  a  hard  pan  is  the  most  difficult  to  manage;  and  the  muck 
beds  are  to  be  rejected  entirely. 


THE  KIND  OF  BEETS. 


The  beet  now  used  for  making  sugar  is  a  highly  developed  plant,  and 
has  been  secured  as  the  result  of  careful  cultivation  and  selection  for  a 
long  period.  When  Margraff  of  Austria  announced,  one  hundred  and 
fifty  years  ago,  the  presence  of  cane  sugar  in  the  White  Silesian  beet 
in  such  quantities  that  sugar  could  be  manufactured  from  this  beet, 
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it  only  contained  from  six  to  seven  per  cent  of  sugar.  This  White 
Silesian  seems  to  have  been  the  parent  of  all  the  sugar  beets  now  in  culti- 
vation, and  by  careful  training  varieties  have  been  secured  containing 
nearly  three  times  the  amount  of  sugar  found  in  the  original  beet.  Many 
kinds  of  beets  are  in  the  market  that  are  called  sugar  beets  which  are 
very  far  from  the  highly  developed  and  specialized  sugar  beets  required 
for  manufacturing  purposes.  It  should  be  borne  in  mind  that  many  so- 
called  usugar  beets"  will  not  profitably  make  beet  sugar. 

Some  mistakes  have  been  made  by  Michigan  farmers  this  season  by 
planting  seeds  that  were  not  true  sugar  beets.  Beets  have  been  sent 
to  the  College  for  analysis  that  were  red,  pink  or  orange  in  color, 
whereas  the  real  sugar  beet  is  white,  and  roots  of  other  colors  show 
either  a  different  variety  of  beet  or  a  degenerate  seed.  Mangel  wurzels 
of  large  size  have  been  sent  as  specimens  of  sugar  beets. 


Fig.  1.— Kleinwanzlebener  Sugar  B#et,  Wiley,  Farmers*  Ballet  in 
52,  United  States  Department  of  Agriculture. 


To  guard  against  such  mistakes,  the  Experiment  Station  required  the 
name  of  the  variety  of  beet  used  in  the  experiment.  Another  object  to 
be  secured  in  knowing  the  name  of  the  beet  in  each  experiment  Is  to  find 
what  kind  of  beets  will  give  the  largest  product  of  sugar  and  the  largest 
average  yield  of  beets  on  any  kind  of  soil,  or  in  any  district.  This  infor- 
mation will  be  of  value  to  the  farmer  and  also  to  the  manufacturer. 
The  Station  tries  to  gather  valuable  information,  not  simply  to  gratify 
curiosity,  and  hence  has  insisted  on  the  name  of  the  beet. 
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We  have  two  kinds  of  sugar  beets  of  such  uniform  excellence,  and 
character  so  fixed  by  long  cultivation,  that  it  would  seem  unnecessary  for 
the  farmer  to  use  other  kinds  in  experimental  trials.  First  in  this  class 
is  the  well  known  German  beet,  Kleinwanzlebener.  Three  varieties  of 
this  beet  have  been  raised  on  the  College  farm  this  year,  and  a  cut  kindly 
furnished  by  the  Department  of  Agriculture,  at  Washington,  D.  C.  (Fig. 
1),  fairly  represents  a  typical  specimen  of  one  of  them. 

The  typical  form  of  the  sugar  beet  is  a  slim  cone,  well  covered  by  the 
soil  during  growth,  and  with  fine,  hair-like  roots  given  off  from  opposite 
sides. 


The  other  beet  is  the  Vilmorin  (Fig.  3),  the  favorite  sugar  beet  in 
France.  This  is  a  beet  of  high  quality  for  manufacturing  purposes. 
In  comparing  these  two  varieties  of  beets  with  each  other,  a  slight  differ- 
ence is  found  in  favor  of  the  Vilmorin,  the  average  per  cent  of  sugar  in 
1897  in  three  hundred  and  thirty-one  samples  of  Kleinwanzlebener  was 
16.40,  and  in  81  samples  of  Vilmorin  was  16.50,  showing  an  average 
difference  of  only  one-tenth  of  a  per  cent  this  year.  In  the  trials  in 
1891,  the  season  being  less  favorable  for  sugar  beet  production,  fifty- 
eight  samples  of  Kleinwanzlebener  showed  an  average  percentage  of 
sugar  of  13.86,  while  forty-six  samples  of  Vilmorin  showed  14.22,  a 
difference  of  thirty-six  hundredths  of  a  per  cent  in  favor  of  the  Vilmorin. 
The  differences  in  the  coefficient  of  purity  between  the  two  varieties  in 
the  two  years  were  equally  trifling.  No  one  will  make  a  serious  mistake 
by  planting  either  of  these  sugar  beets. 


Fig.  2.— White  Improved  Vilmorin  8u*ar  Beet,  Wiley,  Farmers* 
Bulletin  52,  United  States  Department  of  Agriculture. 
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A  cut  of  another  sugar  beet  that  is  attracting  much  notice,  the  Le  Plu» 
Biche  is  here  inserted.  It  has  a  fine  form,  and  is  a  vigorous  grower. 
Bamples  of  this  beet  grown  on  the  College  farm  this  year  showed  18.78 
per  cent  of  sugar.  It  seemed  to  be  a  beet  of  good  promise  and  appro- 
priately called  The  Very  Rich. 


Fig.  8.— White  French  Rich  Sugar  Beet,  Wiley,  Farmer*' 
Bulletin  No.  52,  United  States  Department  of  Agriculture. 


PAST  WOBK  OF  THE  STATION. 


The  Station  has  already  published  two  bulletins  on  subjects  relating 
to  the  growing  of  sugar  beets  and  the  adaptation  of  the  soil  and 
climate  of  Michigan  to  the  crop.  Both  bulletins  were  issued  by  the 
Chemical  Department.    Bulletin  71,  sent  out  in  February,  1891,  after 
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showing  by  charts  that  the  climate  of  Michigan  was  as  well  adapted  to 
sugar  beet  growing  as  that  of  Halle,  in  Germany,  and  Cambrai,  in  France, 
gave  full  directions,  first  for  the  selection  of  suitable  plots  in  which  to 
grow  experimental  areas  of  the  roots,  and  secondly  for  the  cultivation 
and  harvesting  of  the  crop. 

In  Bulletin  82,  the  results  of  the  investigation  carried  on  by  the  Sta- 
tion in  the  season  of  1891  are  set  forth.  Sixteen  hundred  pounds  of 
selected  seed  were  imported  from  France  and  distributed  in  large  or 
small  packages  to  any  one  who  applied  and  promised  to  plant  the  seed 
and  cultivate  the  beets  according  to  the  printed  directions,  and  to  fur- 
nish a  report  of  the  results  of  the  trial,  with  sample  beets  for  analysis, 
to  the  Station  at  the  end  of  the  season.  Seed  was  sent  to  nearly  four 
hundred  persons  with  full  directions  for  planting  and  cultivating  and  a 
form  for  the  report.  Two  hundred  and  twenty-eight  samples  were 
analyzed  and  the  reports  given  in  the  bulletin.  The  weather  for  the 
season  of  1891  was  characterized  by  a  warm  and  dry  April  and  May,  a 
cool  June,  a  very  cold  and  dry  July,  a  cold  August  with  plenty  of  rain, 
and  a  warm  September.  The  heat  and  cold  were  badly  distributed  for 
the  beet  crop,  which  suffered  also  from  the  unusually  prolonged  mid- 
summer drouth.  As  a  result  the  records  show  variations  in  per  cent 
of  sugar  from  13.14  to  16.09,  and  in  coefficient  of  purity  from  71  to  98.5, 
but  averaging  not  far  from  80.  The  reported  yields  per  acre  were  from 
13.5  to  15  tons. 

Considering  the  character  of  the  season  and  the  complete  inexperi- 
ence of  the  farmers,  the  results  were  far  from  discouraging. 


INVESTIGATIONS  IN  1887. 

In  March,  1897,  five  hundred  pounds  of  sugar  beet  seed  were  received 
from  the  Department  of  Agriculture,  Washington,  D.  C,  and  late  in 
April  a  second  consignment  of  two  hundred  pounds  from  the  same  source 
arrived  for  distribution.  The  Station  was  charged  with  the  duty  of  try- 
ing such  experiments  on  the  home  grounds  as  were  deemed  wise  and  most 
helpful  to  a  decision  of  the  questions  relating  to  the  adaptability  of  the 
soils  and  climate  of  Michigan  to  the  production  of  sugar  beets  rich  in 
sugar,  and  with  the  farther  duty  of  distributing  the  beet  seed,  received 
from  the  department,  to  such  farmers  as  would  plant  and  care  for  the 
crop  as  directed  by  the  officers  of  the  Station  and  would  later  send  in 
representative  beets  for  analysis,  accompanied  by  a  full  report  of  the 
essential  facts  of  the  cultivation  and  yields. 

The  report  of  the  work  of  the  season  divides  itself  naturally  into  two 
parts,  experiments  at  the  Station  and  tests  made  by  the  farmers  through- 
out the  State. 


EXPERIMENTS  AT  THE  STATION. 

Plots,  Four  one  acre  plots  were  selected  for  the  sugar  beet  experi- 
ments on  the  level,  well  drained  tract  of  sandy  loam  in  the  western  half 
of  Field  6,  of  the  College  farm.  These  acre  plots  are  thirty-six  rods 
north  and  south  by  seventy-three  and  one-third  feet  east  and  west  Plot  8, 
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the  one  of  the  series  farthest  west,  was  plowed  and  subsoiled  April  17. 
The  plowing  was  done  with  an  ordinary  hand  plow,  which  was  followed 
immediately  by  a  subsoil  plow  (Fig.  4),  which  loosened  the  ground  to  a 
depth  of  sixteen  inches.  The  hand  plow  cut  a  furrow  twelve  inches  wide 
and  eight  inches  deep.  The  subsoil  plow  loosened  the  soil  eight  to  ten 
inches  below  the  bottom  of  the  furrow  made  by  the  hand  plow,  but  did 
not  move  it  from  its  place.  The  next  furrow  of  the  hand  plow  covered 
this  loosened  dirt  without  mixing  the  soil  and  subsoil. 

The  field  had  been  in  corn  the  year  before,  planted  on  an  inverted 
timothy  sod  which  had  been  covered  with  a  heavy  coat  of  manure  in 
the  fall  of  1895.  The  field  had  been  a  meadow  for  the  years  1893,  1894 
and  1895. 


Pi*.  4.— SubaoU  Plow,  Wiley,  Farmers'  Bulletin  No.  52,  United  States  Department  off  Agri- 
culture. 


Plots  9, 10, 11  and  12,  lying  parallel  to  Plot  8  and  adjacent  to  it  on  the 
east,  were  plowed  and  subsoiled  on  April  19  and  20.  The  amount  of 
time  spent  in  plowing  and  subsoiling  these  plots  was  six  hours  with  two 
men  and  two  teams,  or  twelve  hours  for  one  man  and  team,  per  plot. 
Rain  fell  almost  continuously  from  April  22  to  May  5.  On  May  7,  the 
plots  were  harrowed  thoroughly  with  a  spring  tooth  harrow  and  later 
with  a  lighter  slanting  tooth  harrow,  until  the  ground  was  in  as  fine 
tilth  as  could  be  desired  for  an  ideal  garden.  It  was  then  marked  in 
rows  twenty-two  inches  apart  and  perfectly  straight  On  May  8,  the 
beet  seed  was  planted  with  a  Planet  Jr.  garden  drill  (Fig.  5)  as  follows: 

Plot  8,  west  eighteen  rows,  6J  lbs.,  Wohanka  seed. 
Plot  8,  next  twenty-two  rows,  7£  lbs.,  Klein wanzlebener. 
Plot  9,  west  thirty  rows,  9.8  lbs.,  Original  Klein  wanzlebener. 
Plot  9,  next  ten  rows,  3.5  lbs.,  Government  Kleinwanzlebener. 
Plot  10,  west  thirty-two  rows,  9  lbs.,  Vilmorin's  Improved  La  Plus 
Biche. 

Plot  10,  remaining  eight  rows,  4  lbs.,  Government  Kleinwanzlebener. 
Plot  11,  forty  rows,  13.7  lbs.,  Government  Kleinwanzlebener. 
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Between  thirteen  and  fourteen  pounds  of  seed  per  acre  were  used  that 
there  might  be  no  breaks  or  vacant  spaces  in  the  rows.  It  has  been  found 
difficult,  if  not  impossible,  to  successfully  transplant  beets  to  fill  up 
gaps.  Experience  in  sections  where  the  industry  has  been  pursued  for 
several  years  has  demonstrated  that  it  is  much  more  economical  to  sow 
the  seed  thick  at  the  outset  and  remove  all  surplus  beets  at  the  time 
of  thinning,  when  the  beets  are  showing  the  fourth  leaf,  than  to  attempt 
to  save  seed  by  thinner  sowing. 


Fig.  5.— Planet  Jr ,  Garden  Drill,  Wiley,  Farmers1  Bulletin  No.  52,  United  8tates 
Department  of  Agriculture. 


Cultivation  began  May  17,  before  the  plants  had  appeared  above  the 
surface  of  the  ground.  All  the  plots  were  gone  over  at  that  time  with 
a  Breed's  weeder,  which  served  the  double  purpose  of  killing  the  germi- 
nating weeds  and  stirring  up  the  soft,  shallow  mulch  needed  to  prevent 
the  escape  of  moisture. 

On  the  first  of  June  all  plots  were  cultivated  with  Planet  Jr.,  one- 
horse  cultivators.  This  cultivation  was  repeated  June  12  and  June  21. 
By  the  latter  date  the  beets  were  showing  the  fourth  leaf  with  roots  as 
large  as  a  wheat  straw.  The  thinning  was  therefore  done  immediately 
after  the  cultivation  June  21.  By  means  of  a  sharp  hoe,  a  large  share 
of  the  surplus  beets  were  removed  from  each  row,  leaving  bunches  of 
plants  eight  or  nine  inches  apart  from  center  to  center.  Men  and  boys 
followed  on  their  knees  and  removed  from  these  bunches  all  but  the 
strongest  plants.  In  this  way,  after  the  thinning,  there  was  on  the 
average  one  beet  every  eight  inches  in  the  row,  and  the  rows  were 
twenty-two  inches  apart.  To  leave  the  beets  closer  together  is  to  grow 
too  small  roots.   To  thin  them  to  a  greater  distance  apart  is  to  invite 
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the  growth  of  large  specimens  with  a  low  per  cent  of  sugar.  Thinning 
by  hand  is  an  arduous  and  extremely  disagreeable  undertaking,  bat 
under  present  conditions  is  absolutely  necessary.  Nothing  has  been 
invented  that  can  take  the  place  of  the  human  eye  and  the  human  hand 
in  selecting  from  a  thickly  growing  bunch  of  beets  the  strong  plant  to  be 
left  growing. 

The  time  spent  in  thinning  the  four  acre  plots  was  as  follows: 
Plot  8— 85.5  hours. 
Plot  9— 81.5  hours. 
Plot  10—70.0  hours. 
Plot  11—86.0  hours. 

This  difference  in  the  time  required  to  thin  and  weed  the  beets  was 
due  to  the  fact  that  Plots  8  and  11  were  much  worse  infested  with  grass 
and  weeds  than  the  other  two  acres. 

A  half  acre  of  sugar  beets  grown  by  Bert  Cook  of  Owosso,  Mich.,  on  a 
fall  plowed  clay  loam,  following  oats  in  '96,  corn  in  '95,  and  clover  in  '94, 
with  the  ground  thoroughly  fitted  with  a  cutaway  harrow,  followed  by 
an  Acme,  and  cultivated  with  a  Breed's  weeder  twice  before  thinning, 
required  forty-four  hours  labor  to  do  the  thinning  for  the  half  acre,  or 
at  the  rate  of  eighty-eight  hours  per  acre. 

No  attempts  were  made  to  fill  up  gaps  by  transplanting  as  the  seed 
had  been  evenly  scattered  and  few  gaps  longer  than  eight  inches  to  a 
foot  were  found. 

Nothing  farther  in  the  way  of  cultivation  was  done  to  the  crop  after 
the  thinning.  The  mean  temperature  and  rainfall  by  weeks  during  the 
season  are  shown  in  the  following  table: 


Mean  Weekly  Temperature  and  Weekly  Rainfall  from  May  1,  to  October  *£,  1897. 


Week  ending 


May  7    

May  14  

May  21  

May  28  1  

Jane  4  

Jane  11  

Jane  18  .'.  

June  26  ^  

Jaly  2  

July  9  

Jaly  16  

July  23  

Jaly  30  

August  6  

Augaot  13  

August  20  

August  27  

He  pt  ember  3  

September  10  

September  17  

September  24  

October  1    , 

October  8  

October  15  

October  28.  

— — — — — ^— ^— — ■   DiyilizuU  by' 


Mean 
tem- 
pera- 
ture. 


61 
66 
60 
64 
66 

60 
70 
66 
72 
82 

60 
72 
72 
71 
71 

68 
65 
66 
74 
69 


Co-  - 


Rain- 
fall. 
In. 


1.4ft 
JU 

1.07 
.45 
J» 

M 

1.10 
.06 
.80 
.00 

2.61 
1.24 
4.84 
.86 


.46 

.10 
.66 
.00 


.00 
.00 
.16 
L28 
.61 
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The  season  was  unusually  cool  and  wet.  July  was  so  very  wet  that 
it  was  impossible  to  get  on  the  beet  field  with  a  cultivator.  In  August, 
the  showers  were  fairly  well  distributed  and  the  crop  suffered  from  no 
lack  of  moisture.  September  was  warm  with  almost  continuous  sun- 
shine, giving  just  the  conditions  required  to  develop  the  sugar  in  the 
beets.  The  second  week  in  October  was  wet  and  the  days  following 
warm  and  murky.  It  was  necessary  therefore  to  harvest  the  beets  at 
once  to  prevent  a  second  growth  and  a  consequent  lessening  of  the  per 
cent  of  sugar. 

The  deep  preparation  of  the  ground  and  subsequent  thorough  cultiva- 
tion up  to  the  time  of  thinning  had  left  tie  soil  in  such  fine  tilth  that 
the  beets  grew  well  below  the  surface  as  shown  in  the  annexed  cut  (Fig. 
6).  The  importance  of  this  matter  of  having  the  soil  soft  and  porous  to  a 


good  depth  cannot  be  exaggerated.  In  some  parts  of  the  plots  the  hard 
subsoil  was  not  thoroughly  broken  up  by  the  subsoil  plow.  In  these 
places  the  beets,  instead  of  having  the  desired  long  conical  form,  were 
short  and  almost  spherical  in  general  contour,  with  large  branching 
roots.  Such  beets  would  not  be  received  by  a  factory,  and  would  there- 
fore be  worthless  in  the  hands  of  the  farmer  growing  the  crop  for  sugar 
making  purposes. 

The  beets  were  harvested  October  16.  A  plow  was  run  alongside  each 
row  and  close  to  it,  throwing  the  soil  away  and  leaving  the  beets  stand- 


Fig.  6.— Correct  position  of  a  mature  beet  in  the  soil.  Wiley, 
Farmers'  Bulletin,  52,  United  States  Department  of  Agriculture. 
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ing  on  the  very  edge  of  the  furrow.  The  beets  were  then  palled  by  hand, 
the  tops  wrenched  off  and  the  roots  thrown  in  piles,  which  were  weighed 
and  hauled  to  the  pit  to  be  stored  for  winter  feeding.  Owing  to  the  deep 
subsoiling  and  thorough  preparation  of  the  ground,  the  roots  were  found 
to  have  grown  almost  entirely  covered  with  soil,  the  tops  alone  above  the 
surface.  Few  beets  exceeded  three  pounds  in  weight  and  the  bulk  of  the 
crop  averaged  not  far  from  two  and  one-half  pounds.  The  time  required 
-for  harvesting  was,  per  acre,  4.6  hours  for  man  and  team,  and  130.75 
hours  for  a  man. 

The  total  amount  of  labor  expended  on  the  beets  is  summed  up  in 
the  following  table,  which  gives  separately  the  hours  of  team  and  hand 
work  per 'acre: 


Man  and  team, 
floors. 

Man. 
Honrs. 

IS. 
S.76 

.8 

Marking  g" """" '-" "    " """ """""""" 

130.7* 

1ft. 

4.60 

36.16 

The  hand  labor  in  harvesting  was  performed  by  boys  at  eight  cents 
an  hour.  The  79.15  hours  spent  in  hoeing  and  thinning  was  done  by  men 
at  twelve  and  one-half  cents  an  hour.  The  team  work  is  reckoned  at 
twenty-five  cents  an  hour  for  man  and  team.  At  these  prices  the  cost  of 
labor  for  growing  an  acre  of  beets  was  $29.40. 

The  yield  of  the  beets  by  varieties  and  by  acre  plots  was  as  follows: 

Pounds 

Plot  8,  Wohanka,  .45  acre   10,627 

"  "  Klein wanzlebener  Improved,  .55  acre   14,123 

Total  for  Plot  8   24,750 

Plot  9,  Original  Kleinwanzlebener,  .75  acre   20,523 

"  "  Government  Kleinwanzlebener,  .25  acre  _   6,412 

Total  for  Plot  9   26,935 

Plot  10,  La  Plus  Riche,  .80  acre   23£64 

14  "  Government  Kleinwanzlebener,  .20  acre     5,904 

Total  for  Plot  10    29,268 

Plot  11,  Government  Kleinwanzlebener,  1  acre      32^227 


Average  yield  per  acre,  28,328  pounds. 
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Below  is  given  the  average  yield  per  acre  by  varieties,  with  the  per 
cent  of  sugar  and  the  coefficient  of  purity: 


Variety. 

Yield 
per  acre, 
pounds. 

Percent 
•  sugar. 

Parity. 

88,615 
86,678 
27,888 
85,648 
89,805 
88,827 
84,500 
80,800 

15.88 
16.40 
18.87 
17.78 
18.78 
17.78 
15.20 
18.81 
18.96 

86 
91 
94 
94 

98 
94 
89 
88 
75 

La  Plus  Riche    

Gorernment  KleinwanBlebener  .     

Klein wanclebener  on  monk  _   

Hoerning's  Improved  Kleinwanzlebener  seed  was  received  from  Ed- 
mund Stark,  Grand  Island,  Neb.,  and  was  sown  on  Plot  12,  the  acre 
east  of  Plot  11  and  adjacent  to  it.  The  seed  arrived  late  and  was  sown 
May  18  and  22. 

The  Floto's  Improved  Beet  seed  was  donated  to  the  Station  by  the  Wer- 
nich  Seed  Co.,  Milwaukee,  Wis.,  arrived  late,  and  was  sown  May  22,  in 
rows  parallel  to  the  acre  plots  and  east  of  them  12  rods. 

Experiments  were  planned  to  test  the  relative  values  of  commercial 
fertilizers  and  of  certain  mineral  salts  on  the  growth  of  sugar  beets, 
but  the  crop  was  so  badly  injured  by  a  fungus  disease  {Cercospora  beti- 
cola)  as  to  Invalidate  the  results.  The  addition  of  mineral  manures  did 
in  general  increase  the  yield,  but  accurate  results  cannot  be  given 
because  of  the  invasion  of  this  disease. 


BEPOBTS  OF  EXPERIMENTS   MADE  BY   FABMEB8  AND  RESULTS  OF  ANALYSES 

OF  THE  SUGAR  BEETS. 

On  the  receipt  of  notice  from  the  Department  at  Washington  that 
sugar  beet  seed  was  to  be  sent  to  the  station  for  distribution,  letters 
were  written  to  a  large  number  of  farmers,  several  in  nearly  all  of  the 
counties  of  the  lower  peninsula,  explaining  the  nature  of  the  proposed 
experiments  and  asking  cooperation  in  the  solution  of  the  questions 
relating  to  the  quantity  and  quality  of  sugar  beets  that  Michigan  could 
produce.  Four  hundred  and  sixty-six  separate  shipments  of  seed  were 
made.  A  single  shipment  went  often  to  several  farmers,  there  being 
the  names  of  four  hundred  and  eighty-nine  farmers  on  the  list  of  those 
who  received  seed  from  the  Station.  To  several  places,  notably  Saginaw, 
Port  Huron,  Sand  Beach,  and  a  few  others,  amounts  of  seed  were  sent  in 
bulk  and  distributed  by  persons  appointed  for  that  purpose  by  the  Sta- 
tion. 

From  time  to  time  during  the  season  special  bulletins  were  issued  and 
sent  to  the  beet  growers  outlining  the  correct  methods  of  planting,  caring 
for  and  harvesting  the  crop.  By  private  letters,  by  special  publications 
and  by  articles  in  the  newspapers,  the  officers  of  the  Station  called  atten- 
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tion  to  the  necessity  of  thorough  preparation  of  the  ground,  of  thick 
sowing,  of  early  and  frequent  cultivation,  of  thinning  at  the  right  time 
and  in  the  right  way,  and  finally  to  the  method  of  harvesting  to  insure  an 
accurate  report  of  the  results  to  the  Station. 

Four  hundred  and  eighty-four  samples  have  been  sent  to  the  Station 
for  analysis  from  points  outside  of  the  College  farm.  The  available 
results  from  these  samples  and  reports  of  the  experimenters,  together 
with  the  results  of  the  analyses  of  the  beets  are  presented  in  the  follow- 
ing table,  giving  by  counties  the  name  and  residence  of  each  experi- 
menter with  as  full  a  report  of  the  conditions  of  the  experiment  as  the 
Station  could  procure,  and  the  results  of  the  analysis  of  each  sample. 

This  table  is  given  to  the  public  in  the  hope  that  it  will  be  of  inter- 
est and  benefit  to  the  people  of  our  State,  and  especially  to  those  locali- 
ties where  the  samples  were  raised.  The  table  does  not  include  the  report 
of  all  the  samples  sent  to  the  Station.  Some  have  been  omitted  because 
the  precise  points  which  chiefly  gave  valuable  information  to  the  public 
were  omitted,  when  sending  the  samples.  This  information  was  solic- 
ited often  by  a  personal  letter  sent  out  after  the  receipt  of  the  beets, 
yet  was  not  furnished.  Other  reports  have  been  omitted  either  because 
the  beets  were  sent  without  the  name  or  residence  of  the  experimenter, 
or  because  the  beets  sent  were  dried  and  shriveled,  and  on  that  account 
no  fair  conclusion  as  to  their  value  could  be  drawn  from  the  analysis. 
With  these  exceptions,  every  sample  of  sugar  beets  sent  to  the  Station 
has  been  analyzed  and  reported. 

In  the  table  there  is  included  the  report  of  the  analyses  of  the  sugar 
beets  grown  on  the  Station  farm.  Reports  of  analysis  have  not  been 
sent,  to  the  persons  forwarding  beets,  prior  to  the  publication  of  this 
bulletin,  because  of  the  pressure  of  other  duties  on  Station  officers.  The 
work  has  been  pushed  as  rapidly  as  possible  to  let  all  parties  know  of 
the  outcome  of  the  experiment. 
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Purity. 

S8S888 

88383S5 

888888 

8oo68q6o* 

8£8*3 

8888S 

Per  oent. 
of  sugar. 
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15.18 
14.16 
17.88 
18.08 
14.68 

16  08 
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15.18 
15J5 
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16.81 
17.49 
19.15 
16.05 
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BB8ULT8   BY  COUNTIES. 


In  order  to  present  the  results  in  the  different  sections  of  the  State, 
Table  II  is  inserted,  giving  the  number  of  samples  sent  to  the  Station 
from  each  county,  the  average  per  cent  of  sugar  and  coefficient  of  purity, 
of  all  samples  sent,  and  a  corrected  table  in  which  the  samples  grown  on 
the  wrong  kind  of  soil,  or  with  poor  seed,  are  omitted.  Seed  was  dis- 
tributed in  sixty-eight  counties,  and  from  the  table  below  if  will  be 
seen  that  samples  have  been  received  from  sixty-four  of  them.  The 
average  per  cent  of  sugar  in  the  beets  of  the  whole  State,  when  grown  on 
the  proper  kind  of  soil  and  from  the  right  kind  of  seed,  is  16.40,  and  the 
coefficient  of  purity  is  84.  This  coefficient  of  purity  signifies  that  of 
the  whole  amount  of  materials  in  solution  in  the  sap  of  the  beet,  84  per 
cent  is  sugar  and  only  16  per  cent  is  gummy,  saline  or  non-saccharine 
matter.  An  average  of  16.40  per  cent  of  sugar  for  the  whole  State,  far 
exceeding  the  best  districts  in  France  and  Germany,  is  both  surprising 
and  gratifying. 


TABLE  II.—  Remits  by  counties. 


Counties. 

Total  number  of 
samples. 

Per  oent.  of  sugar 
in  them. 

I 

l 

Samples  rejected 
for  bad  soil  or 
seed. 

o  g 

fii 

M 
8I 

SI 

ft 

Alger  

Allegan  

1 
S 

14.22 
16.67 

80 
86 

0 
0 

14.22 
15.67 

80 
86 

2 

18.01 

80 

0 

15.01 

80 

2 

16.97 

82 

0 

15.97 

88 

8 

16.77 

85 

0 

16.77 

85 

1 

14.10 

76 

0 

14.10 

76 

4 

14.90 

81 

0 

14.90 

81 

Bay   

10 

16.68 

84 

1 

16.00 

84 

s 

17.88 

87 

0 

17.88 

87 

8 

16.62 

84 

0 

16.62 

84 

6 

15.82 

84 

0 

15.82 

84 

Cass  

a 

15.44 

82 

0 

15.44 

82 

7 

17.53 

87 

0 

17.58 

87 

Clare  

1 

16.80 

84 

0 

16.F0 

84 

4 

15.89 

84 

1 

16.05 

86 

1 

15.25 

81 

0 

16.85 

81 

Eaton  

5 

17.50 

88 

0 

17.50 

88 

r 

15.02 

82 

0 

15.02 

82 

6 

14.75 

82 

1 

16.14 

84 
88 

7 

15.75 

82 

2 

15.91 

Gratiot  

6 

16.C9 

83 

0 

16.09 

88 

Hillsdale  

2 

16.71 

84 

0 

16.71 

84 

6 

17.47 

fr5 

0 

17.47 

81 

86 

16.48 

87 

1 

25 

16.58 

87 

4 

16.86 

82 

0 

16.86 

82 

6 

18.18 

77 

1 

14.22 

79 

1 

18.18 

80 

0 

18  18 

80 

Isabella  

4 

14.09 

78 

1 

16.41 

82 

7 

9.74 

74 

5 

18.16 

86 

16 

15.45 

82 

2 

14 

15.87 

88 
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TABLE  II.— Concluded.— Remits  by  counties. 


Counties. 

Total  niunber  of 
samples. 

u 
% 
J 

11 

L 
| 

o 
j 

© 

J5 

3 

8  S3 

J  • 

pi 

M  . 

ii 

U 

If 

l 
p 

tt 

Kalkaska  

2 

tS  <M 
10.  VI 

88 

D 

2 

16.91 

fll 

o» 

Kant 

.............  • 

10 

f  ■  ft* 

io.oo 

88 

2 

14 

15.85 

OA 

BO 

Lapeer 

2 

17.71 

84 

0 

2 

17.71 

84 

Iicelanaw 

g 

Jo. 77 

89 

0 

8 

18.77 

mmy 

aW 

Lenawee 

5 

10.96 

85 

0 

5 

15.96 

81 

2 

14.84 

80 

0 

2 

14.84 

80 

I 

10.  aI 

85 

0 

1 

16.22 

a0) 

Maoomb 

It 

IS  tt 

10.11 

a« 
ol 

2 

9 

16.91 

88 

Maniatee 

.... ..... .......... 

tl  AO 

17  .W 

84 

0 

m 
0 

17.09 

90 

Maaon  

s 

16.54 

85 

0 

5 

10.54 

88 

Mecosta.    



4 

14  mm 

10.07 

OA 

of 

0 

4 

16.67 

use 

11  AnnniiiM 

g 

%m  ma 
10.00 

84 

0 

6 

16.68 

OA. 

oa 

Midland 

2 

17.62 

86 

0 

2 

17.62 

88 

Missaukee 

1 

10.7V 

84 

0 

1 

15.79 

80- 

2 

16.41 

84 

0 

2 

16.41 

84 

1 

17.64 

88 

0 

2 

17.64 

QO 

9 

10. US 

86 

0 

9 

14  AB 

10. US 

mm 
0B> 

13 

10. 1* 

51 

1 

12 

t  a  kj 
10.  Oi 

M 

o* 

Oakland  

7 

«■  mt% 

10. zv 

Qm 

am 

1 

m 

0 

16.26 

o» 

*  11 

16.54 

86 

0 

11 

16.54 

88 

4 

15.15 

79 

0 

4 

15.15 

■ML. 

fir 

Osceola  

8 

10.00 

00 

0 

8 

10.00 

OK 

0B> 

Oteego  

1 

10. w 

OA 

90 

0 

1 

tA  AA 
18. W) 

Ml 

Ottawa  

15 

16.47 

88 

0 

15 

16.47 

88 

Saginaw    

127 

16.99 

84 

128 

16.18 

84 

St.  Clair  

81 

17.58 

88 

1 

80 

17.64 

88 

1 

12.16 

76 

Q 

1 

12.16 

76- 

Baniiao    

11 

18.15 

86 

0 

11 

18.15 

88 

Shiawassee  

Tnseola  —    

4 

16.89 

88 

0 

4 

10.89 

88 

1 

18.94 

89 

0 

1 

18.94 

88 

Van  Boren  

4 

18.82 

80 

0 

4 

19.82 

80 

Washtenaw  _  

4 

16.10 

84 

0 

4 

10.10 

84 

Wayne_...... ........  .......... 

9 

16.12 

84 

1 

8 

17.08 

85- 

9 

14.59 

79 

1 

8 

15.8 

a& 

Sixty-four  oounties  

ATerage .... ....  .... .... .... 

498 

""lords 

466 

"~i6"40 

84 

*  Fire  samples  from  Oeeana  county  are  not  included  in  results  of  analysis  became  they  ware  dried  and 
damaged  by  keeping. 


MICHIGAN  SUGAR  BEST  MAP,  1897. 

To  present  the  various  facts  embraced  in  the  preceding  tables  relating 
to  the  growth  of  sugar  beets  in  this  State  in  1897  in  such  shape  that 
they  can  be  seen  at  a  glance,  a  sugar  beet  map  is  here  inserted  which 
shows  the  leading  facts  in  regard  to  the  experiments  on  this  crop  in  our 
State  for  the  year  1897. 

This  map  shows  by  counties  the  number  of  samples  of  beets  sent  to  the 
Experiment  Station,  the  average  content  of  sugar,  and  the  coefficient  of 
purity.   The  map  speaks  for  itself. 
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TONS  OF  BEETS  PEB  AOBE. 

An  effort  was  made  to  find  the  yield  of  sugar  beets  in  different  locali- 
ties in  the  State  by  sending  out  blanks  giving  directions  to  measure  off 
sixty-six  feet  in  the  row  where  these  rows  were  eighteen  inches  apart, 
to  count  the  number  of  beets,  and  to  give  the  weight  in  pounds  of  the  beets 
after  removing  the  necks  and  tops.  The  estimate  of  the  pounds  per  acre 
was  to  be  made  by  multiplying  the  weight  of  the  beets  in  this  sixty-six 
feet  of  row  by  435.6;  by  dividing  this  product  by  two  thousand  we  would 
find  the  number  of  tons  of  beet  roots  to  the  acre.  Many  persons  seem 
to  have  reported  the  number  of  pounds  gathered  from  the  whole  plot, 
instead  of  the  pounds  from  a  row  of  sixty-six  feet.  The  calculation 
shows  some  astonishing  results  in  tons  per  acre,  ranging  from  five  to 
three  hundred  and  forty-three  tons.  Requests  for  revised  estimates  have 
been  in  most  cases  without  success.  The  report  of  large  yields  above 
twenty  tons  to  the  acre  must  be  Viewed  with  suspicion  and  the  estimates 
considered  very  doubtful.  In  a  large  number  of  cases,  however,  great 
care  has  been  employed  to  give  accurate  results,  and  for  this  care  the 
people  of  the  State  are  grateful. 

From  the  results  of  careful  measurements  at  the  Station  farm,  and 
from  the  results  of  many  careful  and  accurate  experiments  elsewhere, 
it  would  not  be  safe  to  place  the  range  of  yields  per  acre  for  1897  higher 
than  from  twelve  to  eighteen  tons. 

IS  THE  SUGAR  BEET  AN   EXHAUSTING  CROP  ? 

Before  the  farmer  will  make  a  radical  change  in  his  prop  rotation, 
by  bringing  in  the  sugar  beet,  he  will  naturally  ask  what  the  influence 
of  the  new  crop  on  the  fertility  of  his  farm  will  be.  When  the  entire 
crop  is  removed  from  the  field  it  is  unquestionably  exhausting,  carrying 
off  a  large  amount  of  fertilizing  material,  especially  potash  and  phos- 
phates. The  leaves  and  crown  contain  a  relatively  larger  amount  of  fer- 
tilizing materials  than  does  the  same  weight  of  roots.  To  prevent  unneces- 
sary depletion,  it  is  said  that  in  certain  districts  the  manufacturers 
require  the  farmers  not  to  remove  the  leaves  from  the  field,  unless  they 
are  used  as  fodder  and  their  fertilizing  ingredients  thus  returned  to 
the  soil  as  manure.  If  this  is  done,  and  the  beet  pulp  or  residue  after 
extracting  the  sugar  is  used  as  food  for  cattle,  and  in  this  way  returned 
to  the  soil,  there  is  absolutely  no  loss  of  fertilizing  materials,  and  no 
farm  crop  so  little  exhausts  the  soil  as  sugar  beets.  Where  there  is 
nothing  sold  off  the  farm  but  the  sugar,  the  crop  removes  no  fertilizing 
material  whatever.  While  sugar  is  valuable  as  food,  it  contains  no  ele- 
ment of  fertility,  no  potash,  lime,  phosphate,  nitrogen  or  other  manurial 
material.  It  consists  of  carbon,  oxygen  and  hydrogen,  the  elements 
taken  up  by  the  plant  from  the  air,  directly  or  indirectly;  in  selling  the 
sugar,  therefore,  the  farmer  is  selling  wind  and  water  only.  In  France 
the  raising  of  sugar  beets  for  the  factory,  where  everything  but  the  sugar 
was  kept  on  the  farm,  has  resulted  in  increasing  the  fertility  of  the  soil, 
and  has  promoted  the  agricultural  prosperity  of  the  district.   The  beet 
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palp  as  it  comes  from  the  factory  is  found  to  be  a  most  valuable  food 
for  dairy  and  fattening  stock. 

At  Grand  Island,  Neb.,  fine  herds  of  fattening  steers  have  been  fed 
nothing  but  beet  pulp  and  prairie  hay  and  have  laid  on  flesh  at  a  rapid 
rate.  The  quality  of  meat  was  said  to  be  superior.  The  pulp  retains 
enough  sugar  to  make  it  a  very  palatable  food  for  stock.  As  a  mat- 
ter of  fact,  however,  the  farmers  of  Nebraska  have  been  rather  slow  to 
take  advantage  of  this  addition  to  the  ration  of  their  cattle. 

R.  M.  Allen,  the  general  manager  of  the  Standard  Cattle  Company, 
of  Ames,  Nebraska,  has  been  experimenting  with  feeding  pulp  to  cattle. 
In  the  winter  of  1892-3  he  fed  two  hundred  and  seventy-five  head  of 
cattle  under  many  difficulties,  and  in  several  ways  the  results  were  unsat- 
isfactory and  incomplete.  In  a  letter  received  at  the  Station  early  in 
November,  Mr.  Allen  writes:  "A  number  of  cattle  were  fed  beet  pulp, 
corn  silage  and  hay  alone  for  four  months,  making  the  cheapest  ration 
we  ever  fed.  Other  cattle  were  fed  on  a  hundred  pounds  of  pulp  and 
six  pounds  of  mixed  cornmeal  and  ground  oil  cake;  other  cattle  on  fifty 
pounds  of  pulp  and  ten  of  meal,  all  cattle  getting  hay." 

The  only  things  that  were  decided  by  the  experiment  were: 

"First,  That  the  cattle  would  eat  as  much  as  a  hundred  pounds  of 
pulp  a  day; 

"Second,  That  they  eat  pulp  with  evident  satisfaction  and  great  relish; 
"Third,  That  they  consume  very  little  or  no  water  at  all  while  eating 
pulp. 

"Other  points  as  to  which  I  feel  satisfied  in  my  own  mind,  but  which 
perhaps  I  cannot  clearly  demonstrate,  are,  that  the  use  of  pulp  will 
effect  a  valuable  saving  of  other  food,  both  hay  and  grain,  and  that  in 
the  feeding  of  cattle  for  beef,  by  the  use  of  pulp  we  can  probably  effect 
an  economy  of  twenty  to  thirty  per  cent  of  the  total  cost  of  food.  In 
years  of  drouth,  when  food  stuffs  are  very  high,  the  saving  will  be  a  very 
valuable  one  indeed.  Pulp  is  very  bulky  and  costly  to  transport,  and 
expensive  to  handle.  These  charges,  however,  cut  no  figure  with  farm- 
ers delivering  beets  to  a  factory,  who  can  as  well  as  not  take  back  a  load 
of  pulp  to  their  farm.  Pulp  can  be  kept  very  easily  indeed,  as  it  becomes 
extremely  compact  and  sours  or  ferments  slightly.  A  large  pile  can  even 
be  left  out  doors  in  very  cold  weather,  and  while  a  crust  eight  or  ten 
inches  will  freeze  on  the  outside  the  inside  will  remain  in  good  con- 
dition, 

"Some  of  these  cattle,  after  being  fed  four  months,  were  sold  in  Chi- 
cago. Spayed  heifers  dressed  out  60  per  cent,  and  steers  62.2  per  cent, 
favorably  reported  on  by  Swift  &  Co. 

"Prof.  Nicholson  of  Lincoln,  Neb.,  analyzed  some  pulp  for  me  with  the 
following  results: 

"Organic  matter,  10.78  per  cent. 
"Digestible  protein,  .37  per  cent. 
"Digestible  crude  flbfe,  1.18  per  cent. 
"Digestible  N.  free  extract,  3.49  per  cent. 
"Digestible  fat,  .06  per  cent. 
"Nutritive  ratio,  1:7.1. 
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"I  made  at  the  same  time  a  small  experiment  in  feeding  -molasses, 
for  the  sole  purpose  of  finding  out  if  cattle  would  eat  it.  They  quickly 
got  on  quite  a  feed  of  molasses  and  it  is  possible  that  some  time  this 
may  become  a  cattle  food  in  this  country. 

"All  pulp  should  properly  be  fed  in  a  barn  where  it  cannot  freeze  and 
with  other  foods.  During  the  earlier  part  of  the  feeding  period,  for 
instance,  for  three  or  four  months  out  of  six,  it  may  be  fed  largely  with 
a  comparatively  small  feed  of  grain,  although  hay  should  always  be  fed 
with  it.  Toward  the  end  of  the  feeding  period  the  proportion  of  grain 
should  be  gradually  increased  and  that  of  the  pulp  diminished  for  finish- 
ing the  cattle  for  market. 

"I  attach  the  greatest  possible  importance  in  value  to  the  use  of  beet 
pulp  in  beef  production,  and  no  doubt  it  will  prove  equally  valuable 
in  the  dairy  industry.  Its  value  in  feeding  animals  is  one  of  the  reasons 
why  the  production  of  sugar  itself  may  find  a  firmer  and  more  profitable 
location  where  dairy  or  beef  animals  are  fed  than  in  other  sections  where 
there  are  not  so  many  animals  to  feed." 

A  letter  from  I.  R.  Alter,  President  of  the  Union  Stock  Yards  Co.; 
Grand  Island,  Neb.,  includes  the  following  statement  of  his  experience 
with  the  pulp:  "I  fed  three  hundred,  three  and  four  year  old  western 
steers  in  1891,  the  first  year  our  factory  opened;  of  course  I  had  no 
experience  in  feeding  pulp,  but  I  soon  found  that  cattle  were  very  fond 
of  it,  I  think  they  will  leave  any  other  food  known  and  eat  it.  As  to 
the  fattening  quality,  of  course,  when  fed  alone,  it  is  almost  valueless, 
though  I  believe  stock  would  winter  on  it.  Mixed  with  a  cut  feed  of  hay 
or  straw  or  cornstalks,  on  which  corn  meal,  bran  or  some  other  grain 
food  is  placed,  it  makes  a  ration  which  fattens  very  rapidly.  By  feed- 
ing the  usual  amount  of  meal,  with  seventy-five  to  a  hundred  pounds  of 
this  pulp  per  day  per  steer,  the  fattening  period  will  be  shortened  at 
least  thirty  days,  in  other  wprds  you  can  get  as  good  results  in  four 
months  with  pulp  as  you  could  in  five  without  it.  I  think  steers  will  eat 
as  much  grain  food  per  day  or  more  with  the  pulp  than  they  will  with- 
out it.  It  is  a  great  'conditioner'  and  appetizer,  and  we  find  the  older 
it  is  the  better  the  results.  It  will  keep  a  number  of  years  in  the  silo 
or  piled  up  on  top  of  the  ground.  It  will  turn  black  and  spoil  as  far  as 
the  air  goes  through,  which  is  from  eight  to  ten  inches.  It  will  reduce 
in  bulk  fully  one-half  and  grow  as  much  richer.  There  are  a  number 
of  big  sheep  and  cattle  feeders  here,  all  of  whom  use  it  more  or  less. 
If  anything,  it  is  better  for  sheep  than  cattle." 

Our  consuls  in  the  sugar  producing  districts  of  Europe  call  special 
attention  to  the  need  of  combining  the  feeding  of  stock  with  the  grow- 
ing of  sugar  beets.  While  the  leaves  are  good  fodder,  the  pulp  in 
particular  should  be  fed  to  dairy  stock,  greatly  promoting  the  produc- 
tion of  milk,  or  to  stock  fitting  for  the  shambles  furnishing  beef  of  the 
highest  quality. 

The  thorough  cultivation  required  in  raising  a  crop  of  beets  admir- 
ably fits  the  soil  for  the  following  crop.  In  France,  no  preparation 
of  the  soil  for  a  crop  of  wheat  is  considered  equal  to  the  raising  of 
a  crop  of  beets.  Sugar  beets  are  therefore  seen  to  be  an  enriching 
crop  to  the  land,  fitting  admirably  into  our  scheme  of  rotation,  suited 
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to  our  soil  and  climate,  a  cash  crop,  producing  a  material  in  large 
demand  but  now  imported  from  abroad. 


THE  FACTORY. 

To  secure  to  the  farmer  the  benefits  of  this  sugar  beet  industry,  a 
factory  is  required,  to  work  up  the  beets  and  extract  the  sugar.  This 
is  the  most  serious  problem  of  the  whole  matter.  It  involves  an  out- 
lay of  capital. that  to  the  farmer  seems  excessive  and  useless.  The 
manufacturer,  to  succeed,  must  have  the  best  machinery  that  the  world 
can  produce,  the  most  labor  saVing,  the  least  expensive  to  operate  and 
the  one  that  will  extract  the  largest  amount  of  sugar  of  best  com- 
mercial quality  from  the  beets.  He  is  in  competition  with  the  best 
machinery,  and  highest  skill  of  the  race.  No  old  and  discarded  appara- 
tus however  useful  in  former  years  will  serve  his  turn.  A  first  class, 
up-to-date  sugar  plant  cannot  be  secured  for  less  than  $300,000,  add 
to  that  $100,000  for  buildings  and  working  capital  and  you  have  the 
lowest  price  for  which  a  successful  plant  can  be  established.  It  is 
worse  than  folly  to  talk  about  putting  up  a  cheap  plant  and  making 
sugar  in  a  small  way. 

In  the  second  place  the  factory  requires  a  good  supply  of  rich  sugar 
beets.  This  supply  must  be  certain  year  after  year.  It  is  estimated 
that  a  crop  of  3,500  acres  of  beets  will  be  required  each  year  to  prop- 
erly stock  a  sugar  factory. 

The  other  requirements  of  a  factory,  plenty  of  good  water  (2,000,000 
gallons  a  day),  cheap  fuel,  plenty  of  limestone  in  the  immediate  vicinity  ■ 
of  the  factory  and  finally  good  railroad  facilities,  will  be  looked  after  by 
the  manufacturers  themselves. 


THE  FUTURE  OF  SUGAR  BEET  GROWING  IN  MICHIGAN. 

The  results  secured  in  growing  sugar  beets  in  this  State  both  in 
1891  and  1897  show  that  the  climatic  and  soil  conditions  for  their 
growth  in  our  State  are  full  of  promise.  Even  the  results  in  coun- 
ties in  the  upper  peninsula,  where  promising  results  would  not  be 
expected,  are  surprising,  both  in  the  amount  of  sugar  and  the  purity 
of  the  juice.  Large  sections  of  the  Lower  Peninsula  show  results  far 
in  advance  of  the  best  beet  sugar  districts  in  France  and  Germany  and 
•equal  to  the  best  in  our  own  country.  The  commonwealth  holds  out 
her  encouraging  hand  in  the  bounty  law  offering  a  bonus  of  one  cent 
a  pound  on  beet  sugar  made  in  this  State,  as  shown  by  act  No.  48  of 
the  session  laws  of  1897,  which  is  here  given  in  full : 
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[  No.  48.  ] 

AN  ACT  to  provide  for  the  encouragement  of  the  manufacture  of  beet 
sugar  and  to  provide  a  compensation  therefor  and  to  make  an  appro- 
priation therfefor. 

Section  1.  The  People  of  the  State  of  Michigan  enact.  That  there  shall 
be  paid  out  of  the  State  Treasury  to  any  person,  firm  or  corporation 
engaged  in  the  manufacture  in  the  State  of  Michigan  of  sugar  from 
sugar  beets  grown  in  the  State  of  Michigan  one  cent  per  pound  upon 
each  and  every  pound  of  sugar  so  manufactured  under  the  conditions 
and  restrictions  hereinafter  provided. 

Sec  2.  No  money  shall  be  paid  for  sugar  so  manufactured  unless 
such  sugar  shall  have  been  so  manufactured  in  this  State  and  from 
beets  grown  in  the  State  of  Michigan,  and  unless  such  sugar  shall  con- 
tain at  least  ninety' per  cent  crystallized  sugar,  and  the  manufacturer 
shall  produce  good  and  sufficient  receipts  and  vouchers  to  show  that 
at  least  four  dollars  per  ton  of  twenty  hundred  pounds  has  actually 
been  paid  for  all  beets  purchased  containing  twelve  per  cent  of  sugar, 
said  twelve  per  cent  being  the  basis  for  valuation  of  the  purchase  price 
of  four  dollars  per  ton.  The  quantity  and  quality  of  sugar  upon  which 
all  of  said  bounty  is  claimed  shall  be  determined  by  the  Commissioner 
of  the  State  Land  Office,  with  whom  all  claimants  shall  from  time  to 
time  file  verified  statements  showing  the  quantity  and  quality  of  sugar 
so  manufactured  by  them,  the  price  paid  the  producer  for  the  beets 
actually  produced  in  this  State,  upon  which  said  bounty  is  claimed. 

Sec.  3.  The  persons,  firms  or  corporations  so  intending  to  engage 
in  the  manufacture  of  beet  sugar  in  this  State  shall,  before  commenc- 
ing the  same,  file  a  statement  with  the  Commissioner  of  the  State 
Land  Office  setting  forth  their  proposed  undertaking,  the  capacity  of 
their  manufactory,  the  number  of  tons  of  beets  they  intend  to  manu- 
facture per  annum,  and  request  said  Commissioner  of  the  State  Land 
Office  to  appoint  a  suitable  weighman  and  inspector  as  hereinafter  pro- 
vided. 

Sec.  4.  It  shall  be  the  duty  of  the  Commissioner  of  the  State  Land 
Office  to  appoint  a  resident  weighman  and  inspector  and  such  assistants 
as  may  be  necessary  in  each  town  where  it  shall  appear  to  him  from 
the  application  of  the  persons,  firms  or  corporations  so  engaged  or 
intending  to  engage  in  the  manufacture  of  beet  sugar,  that  such  weigh- 
man and  inspector  is  needed,  and  in  all  cases  where  the  output  of 
persons,  firms  and  corporations  engaged  in  the  manufacture  of  beet 
sugar  in  this  State  shall  aggregate  or  exceed  two  thousand  pounds 
per  day,  and  such  weighman  and  inspector  shall  weigh  all  beets  received 
by  such  persons,  firms  or  corporations  engaged  in  the  manufacture  of 
beet  sugar,  and  keep  an  accurate  account  of  the  same,  with  each  and 
every  purchaser  of  sugar  beets  and  make  such  examination  and  test 
as  to  the  quantity  and  quality  of  the  sugar  so  manufactured  as  he 
may  deem  proper  in  arriving  at  the  standard  of  sugar  in  each  town, 
so  manufactured  by  such  persons,  firms  or  corporations.   The  sugar 
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thus  manufactured  shall,  under  the  direction  of  said  weighman  and 
inspector,  be  placed  in  original  packages,  which  shall  be  examined, 
weighed  and  branded  by  him  by  a  suitable  brand  showing  the  quantity 
and  quality  contained  in  each  of  said  packages  of  which  an  accurate 
account  shall  be  by  him  filed  in  the  office  of  the  Commissioner  of  the 
State  Land  Office. 

Sec.  5.  The  compensation  and  fees  for  such  services,  above  provided 
for.  to  be  performed  by  said  weighman  and  inspector  and  assistants, 
shall  not  exceed  one-eighth  of  one  cent  per  pound  for  the  beet  sugar 
so  examined,  weighed  and  branded  by  him,  nor  shall  they  receive  to 
exceed  the  sum  of  three  dollars  per  day  for  any  one  day's  service 
actually  performed  as  such  weighman  and  inspector  or  assistant.  He 
shall  give  a  bond  with  good  and  sufficient  sureties  in  the  sum  of  not 
less  than  two  thousand  dollars  to  the  State  of  Michigan,  contingent 
upon  the  faithful  performance  of  his  duties,  said  bond  to  be  approved 
by  the  Secretary  of  State,  and  he  shall  also  take,  subscribe  and  file 
in  the  office  of  the  Secretary  of  State  the  constitutional  oath  of  office. 
The  said  fees  of  compensation  together  with  the  cost  of  said  brand 
and  all  analyses  that  the  said  weighman  and  inspector  shall  be  required 
to  make  shall  be  borne  and  paid  by  the  persons,  firm  or  corporation 
claimant  of  said  money;  the  said  weighman  and  inspector  shall  per- 
form all  duties  pertaining  to  his-  position  in  an  impartial  manner,  and 
shall  furnish  and  file  with  the  Commissioner  of  the  State  Land  Office, 
also  with  the  manufacturer  of  said  beet  sugar,  a  monthly  statement 
in  duplicate  of  all  sugar  so  manufactured  by  said  person,  firm  or  cor- 
poration. The  said  weighman  and  inspector  shall,  upon  receipt  of  beets 
at  such  manufactory,  select  such  samples  of  beets  as  he  deems  fair 
and  equitable,  and  shall  keep  an  accurate  record  of  the  gross  weight 
of  said  samples,  and  shall  estimate  the  per  cent  of  said  gross  weight 
to  be  deducted  therefrom  as  a  reasonable  and  fair  allowance  for  dirt 
and  dockage,  and  he  shall  also  test,  or  cause  to  be  tested,  said  samples 
to  ascertain  the  true  per  cent  of  sugar  they  contain,  and  make  a  record 
of  the  same.  All  beets  from  which  samples  have  been  taken  shall  be 
promptly  weighed  and  an  accurate  record  of  the  gross  weights  of  the 
same  shall  be  kept,  also  of  the  number  of  pounds  to  be  deducted  for 
dirt  and  dockage  as  fixed  by  the  per  cent  of  dirt  and  dockage  of  the 
samples,  and  also  of  the  pounds  net  weight  so  obtained,  and  said  net 
weight  and  the  per  cent  of  sugar  as  determined  by  the  test  of  the 
samples  shall  be  the  basis  of  settlement  between  the  buyer  and  seller, 
and  in  order  to  obtain  the  bounty  provided  by  this  act  the  buyer  must 
pay  at  least  four  dollars  per  ton  for  beets  containing  twelve  per  cent 
of  sugar,  and  a  sum  proportionate  to  that  amount  shall  be  paid  for 
beets  containing  a  greater  or  less  per  cent  of  sugar. 

Sec.  6.  When  any  claim  arising  under  this  act  is  filed,  verified  and 
approved  by  the  Commissioner  of  the  State  Land  Office  as  hereinafter 
provided,  he  shall  verify  the  same  to  the  Auditor  General  of  the  State, 
who  shall  draw  a  warrant  upon  the  State  Treasurer  for  the  amount 
thereof  payable  to  the  person,  firm  or  corporation  to  whom  said  sum 
or  sums  are  due. 
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Six?.  7.  That  the  sum  of  ten  thousand  dollars  be  and  the  same  is 
hereby  appropriated  from  the  general  fund  in  the  State  Treasury,  not 
otherwise  appropriated,  to  be  known  as  the  beet  sugar  fund,  and  to  be 
expended  under  the  direction  of  the  Commissioner  of  the  State  Land 
Office  as  herein  provided  and  the  money  for  payment  under  this  act 
shall  be  drawn  from  the  State  Treasury  on  the  requisition  of  the  Com- 
missioner of  the  State  Land  Office,  which  shall  be  presented  to  the 
Auditor  General,  who  shall  draw  his  warrant  on  the  State  Treasurer 
therefor,  and  the  Auditor  General  shall  incorporate  in  the  State  tax 
for  the  year  eighteen  hundred  and  ninety-seven  the  sum  of  five  thou- 
sand dollars,  and  for  the  year  eighteen  hundred  and  ninety-eight  a 
like  sum  of  five  thousand  dollars  to  be  assessed,  levied  and  collected 
as  other  State  taxes  are  assessed,  levied  and  collected,  which  sum  when 
collected  shall  be  placed  to  the  credit  of  the  general  fund  to  reimburse 
it  for  the  sum  herein  appropriated:  Provided,  That  if  the  amount  of 
bounty  shall  exceed  the  amount  of  ten  thousand  dollars  for  the  years 
eighteen  hundred  and  ninety-seven  and  eighteen  hundred  and  ninety- 
eight;  that  the  deficit  be  paid  from  the  general  fund  not  otherwise 
appropriated 

Sec.  8.  Every  person,  firm  or  corporation  that  shall  erect  and  have 
in  operation  in  this  State  a  factory  for  the  manufacture  of  sugar  from 
beets  with  a  capacity  of  two  thousand  pounds  of  sugar  or  upwards 
per  day  while  this  act  is  in  force  shall  be  entitled  to  receive  from  the 
State  the  sum  of  one  cent  per  pound  for  all  sugar  manufactured  from 
beets  at  such  factory  for  a  period  of  at  least  seven  years  from  the 
taking  effect  of  this  act. 

Approved  March  26, 1897. 


CONCLUSIONS. 

The  results  of  the  experiments  carried  on  in  1897  are  very  encourag- 
ing in  many  respects. 

1st.  The  labor  cost  of  growing  an  acre  of  beets  under  adverse  condi- 
tions, reckoning  the  cost  as  twenty-five  cents  an  hour  for  man  and 
team,  twelve  and  one-half  cents  an  hour  for  a  man,  and  eight  cents 
for  a  boy,  was  f 29.40. 

2nd.  The  average  yield  per  acre  on  the  College  farm'  was  fourteen 
tons,  three  hundred  and  twenty-eight  pounds.. 

3rd.  The  soil  and  climate  of  a  large  part  of  Michigan  are  well 
adapted  to  raising  sugar  beets  for  manufacturing  purposes. 
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